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Summary of Data Analysis Results for the BY Single Shell Tank -
Farm Dry Well Gross Gamma Ray Surveillance Logs

1.0 Introduction

The single-shell tank farm dry well surveillance program was established 1947 as one of several methods used to
identify ieaking tanks and operated until 1994. Up until 1975, data were collected in a non-digital format and in
1975, the surveillance program was upgraded to a digital logging system. Under the new system, gross gamma ray
logs were recorded In digital form utilizing several logging detector types and reviewed lnordertoidmﬂfyleaksof
radioactive liquid from the underground tanks. Gross gamma ray logs recorded from January 1975 through mid-year
1994 have been re-analyzed to locate the presence of mobile radionuclides in the subsurface not targeted under the
original program (data acquired prior to 1975 are not in the correct format for this analysis). Detalls conceming how
this was accomplished are in "Analysis Techniques Applied to the Dry Well Survelllance Gross Gamma Ray Data at
the SX Tank Farm,” WMNW-TRS-ES-VZMA-001.

A necessary element for the analysis of the gross gamma ray data ks the use of information provided from the
spectral gamma logging analysis implemented from 1996 to 1997. The analysis was performed on BY Tank Farm
wells by MACTEC-ERS of Grand Junction, Colorado for the U.S. Department of Energy (DOE) under contract #DE-
AC04-94AL96907 (MACTEC-ERS, 1997). The spectral gamma logging system (SGLS) employs a high-purity
germanium (HPGe) detector to obtain data leading to the identification and depth of gamma ray emitting radioactive
isotopes. Knowledge as to the isotopes that are present in the subsurface Is required to adequately interpret the
tank farm dry well survelllance logs. By integrating SGLS data with historical dry well surveillance data, knowledge is

- gained concemning the behavior of radicnuclides in the vadose zone over time.

A goal of this repart is to present the BY Tank Farm gross gamma ray data in such a way as to assist others in their
study of vadose zone mechanisms, aflowing them to further analyze the data and develop their own conclusions and
interpretations. Overall trends in the data, as well as areas where additional information would be helpful in
evaluating the unusual nature of some of the data, will be discussed. It is planned that this presentation will support
Tank Waste Remediation System (TWRS) activities for dosure, characterization, remediation, and other vadose zone
issues. In general, the data analysis resulted in the identification of five types of subsurface conditions that occur
within discrete depth intervals called zones. They are defined as follows:

o CLEAN: msystemaﬁc&endaboveﬂwdetecﬂonﬂveﬁoldfnrmegmsgamraybgsklndlcatedbyme
data,

s STABLE: the decay rate of the isotope(s) identified in the zone matches the change in concentration of the
Isotope{s) as measured over time, and no noticeable deviation from the match is apparent within the timeframe
that gross gamma ray data were collected. Contaminants may be moving, but at a slow enough rate as to not
be observable within the timeframe of data collection.

« UNSTABLE/UNSTABLE EARLY: the decay rate of the isotope(s) identifled in the zone does not match the change
in concentration of the isotope(s) as measured over time within the imeframe that gross gamma ray data were
collected. Those zones that exhibit an unstable condition early in this imeframe, but currently exhibit a stable
condition, are called unstable or unstable early in this report. Those thatiare currently unstable are labeled
unstable. Currently, isotopes cannot be identified from gross gamma ray data alone. Therefore, isotopes with a
rapid rate of decay, such as Ru-106, or at low enough levels to decay below detection limits, may not be
identified if the period of instability is prior to the collection of SGLS data. Their presence is speculated based on

the fit of the decay curve.

+ TANK FARM ACTIVITY: an irregular change in the intensity of gross gamma rays between successive surveys at
or near the surface suggests that contamination may be the result of tank farmn activities or logging procedure
changes and not vadose zone mechanics.

s UNDETERMINED: stability cannot be determined due to insufficient data, exceeding the system design criterla
(both upper and lower limits) for recording gross gamma ray data, or possible affects of depth shift or surface
activities.
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Stable vs. unstable is an apparent condiion limited by the time interval over which data were collected, the
sensitivity of the tools, and the level of contamination, and is not a definitive statement concerning the fixed or

mobile nature of a given isotope.

Nobte: The categr.w names have changed since the SX report was produced, although the categories are basically the same
{i.e., clean, stabie, and changed vs. dean, stable, unstable early, and unstable). More kinds of instability were identified in
the BY Tank Farm data than in the SX Tank Farm data, which lead to a change in terminology. ‘

It Is beyond the scope of this project, to ldentify the source, rate of movement, or migration pathway of mobile
radioactive contaminants and their ultimate impact to the envionment. It ks also pointed out that where boreholes
do not exist, movement can occur without detection. This investigation is limited to the immediate area
(approximately 20 inches) around each borehole from which gamma rays are readily detected, and is not rigorous
enough to interpret the condition of the space between boreholes and outside of the investigated area.

1.1 Background:

A series of twelve tanks were installed at the BY Tank Farm from 1946 to 1947 to receive liquid waste resulting from
activities at the Hanford site (Brevick, et. al.). These tanks are 75 feet in diameter, constructed on 100-foot centers,
with 25 feet between the sides of each tank, and are interconnected in a variety of ways. A network of vadose
monitoring wells (dry wells) was installed throughout the BY Tank Farm over a number of years to monitor the
subsurface condition of the tank farm (Figure 1). All of the 70 wells constructed have a single string of casing
instalied concurrent to the drilling activity to prevent collapse of the unconsolidated subsurface sediments (loose sand
and gravel). An additional borehole (22-00-05) was drilled south of the 104 and 101 tanks for which there are no
geophysical data availabie. The boreholes range in depth from 85 to 150 feet, with the majority being 100 feet
deep. The gross gamma ray data that were acquired digitally from these wells between 1975 and 1994 were
analyzed by Three Rivers Sclentific and presented in “Analysis of Historical Gross Gamma Logging Data from BY Tank
Farm,” (Project No. 772028, Task No, 23020001). . :

1.2 Data Analysis Description;

Data from the dry well logs are complied through a number of iterations until data sets are obtained that reveal any
trend present. This process does not add or delete data, but merely compiles them into a useful, uncompromised
data set. A depth vs. time plot, or stack plot, of the gross gamma ray data is created to identify trends and zones of
contamination. All historical log surveys for one dry well (borehole) are analyzed as a whole for each radioactive zone
in a well, thus allowing statements to be made about the apparent condition or rate of change of any given
radioactive interval. .

Review of the historical gross gamma ray data revealed that limits in the system design for collecting data prior to
1983 qeated a situation where the zero point for the start of data collecting was Inconsistent (refer to WMNW-TRS-
ES-VZMA-001 for details). This makes evaluating trends in the data difficult. Several methods can be employed to
overcome varying zerc points and to essentially areate a common starting point from which to view the data, making
trend identification easier. These methods apply a depth shift to the data, which Is simply adjusting data up or down
so that certain identifiable features in the data can be aligned and evaluated. By applying a depth shift to the data,
the ability to identify downward movement of the isotopes can be hindered, so depth shifting is avoided as much as

possible, .

A summation of the values of logging instrument readings over the depth interval of interest minus background -
activity and times the distance between sample point depths ylelds a constant that is independent of the specific
starting point. This calculation is called the grade thickness product (GTP) and can be applied over a depth interval
wide enough to include all variances in depth so as not to require depth shifting. When the calculation s applied
over the entire interval, the result is a more accurate representation of the condition of the zone over time.

Gross gamma ray log surveys contain data at one-foot intervals over the length of the borehole. Differences In the
zero-depth reference point cause variations in the maximum count rate for thin radioactive zones as well as the
apparent depth of contamination. The GTP technique is used to eliminate this variable sampling effect upon the
overall net change for a given zone, -

Applying a GTP calculation over an entire interval can mask the presence of discrete stable or unstable zones within
the interval. Therefore, smaller Intervals are evaluated to obtain a clearer understanding of the movement of
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isotopes in the overall contaminated zone, Occasionally, the smaller intervals overlap In order to aid in the
interpretation of trends in the overall zone of interest and to account for depth errors. For darity of presentation in
this summary report, the analysis for the entire interval is presented with a discussion of discrete zones included
where appropriate. For detalled information about the analysis and the zones investigated, see the aforementioned
BY Tank Farm analysis report. At very low levels of contamination, Inconsistencies were observed between the gross
gamma indications and the SGLS data. Also, inconsistencies in the data analysis (e.g., depth intervals analyzed,
Isotopes used in calculating decay curves [sometimes known, sometimes hypothesized]), interpretation of the data,
Incompleteness in reporting of the evaluation, and errors in the BY Tank Farm analysis report make summarizing
difficult. These inconsistencies are driven in part by the complexity of the contaminate movement, and information
gathered from the logging process. It is recommended that the BY Tank Farm analysis report and its authors be
consulted when applying the information presented in this summary report.

Note: Gross gamma ray data were collected using a variety of probe types. The values generated by these probe types do
not correlate with each other (e.g., the Nal probe type 04 does not record values that relate to those recorded with the
Green or Red GM probe types 01 and 02), It is not within the scope of this project to normalize these values. Therefore,
caution must be used when relating GTP values In zones recorded with different probe types. See WMNW-TRS-ES-VZMA-
001 for a detailed discussion.

The average background activity of naturally occurring potassium, uranium, and thorium is obtained from review of
the data for each survey and provides a level of confidence that the instrumentation worked consistently and the
gross gamma ray data are valid. The percentage of data values that are considered as representing a natural
background formation response (frequency clean) is also cakulated. The average background activity value Is
cakculated for all survey depth samples betwéen a lower and upper count rate threshold. The lower count rate
threshold is generally set at-zero (0) ¢/s; a value defined as indicating a data gap. The upper count rate threshold s
generally set at 50 ¢/s for probe type 04 (NaI), a conservative value near what ts considered background activity, yet
one fourth of the count rate considered reportable by the leak detection program.

Note: Spurious data are generated during normal data collecting activitles, Spurious zero values are cafled data gaps and
are considered as unreafistically low natural background activity when recorded with the sodium-iodide probes. Between
1975 and 1982, the equipment would occasionally record a spurious data value of minus one (-1) or zero (0). A value of
minus one represents an nvalld count rate. Data gaps occur at various locations in the surveys, induding in the
background or in the middle of a high contamination zone within a borehole. Data gaps are not included in the calculation
of average backaround, grace thickness product, or frequency dean values,

Zones where contamination is identified are examined using the GTP evaluation. The average background activity Is
subtracted so that only the contaminated levels above background are included in the analysts. The GTP is plotted in
a graph against time for each depth Interval analyzed. One or more decay lines are then overlaid on the graph
based on isotopes identified by the SGLS data, knowledge of tank constituents, and the known presence of isotopes
in other boreholes. Sometimes decay lines can be fit through the data in a number of ways with none of them fitting
perfectly. When two or more isotopes are identified, a least squares fit analysis for a multi-component decay is
performed (for detalls, refer to the Appendix in the BX Tank Farm report) for those isotopes that are needed to make
the decay curve fit the data. If an isotope was identified {(usually at low levels) but is not useful In fitting the curve, &
was not included In the GTP cakulation. Isotopes that are known to exist in the inventory of the tank farm, or are
identified in nearby wells, may not be identified by the SGLS due to being at or below detection levels. Such isotopes
are hypothesized to have been present and are sometimes incuded in the least squares fit analysis when needed to
make a fit. The decay rates for each of the components are held fixed in the fitting process and only the relative
intensities of the components are calculated. The relative contribution of gross gamma rays from one component to
ancther depends upon the nature of the isotopes and the detector design. Comparing the GTP data and the decay
line(s) reveals information about the rate of change of contamination within a zone over the timeframe that data
were collected. Multipie plots are generated to show the results for different zones within a borehole when
appropriate. The details for the use of GTP are covered in WMNW-TRS-ES-VZMA-001.

The objective of the analysis is to assure that a thorough examination of dry well surveillance logs is performed. It s
also to assure that no zones of contamination abruptly entered the borehole survey region and quickly migrated out.
All surveys are examined so that no unusual problems or conditions remain as undetected. Table 1 contains a list of
the wells located in the BY Tank Farm as well as information conceming the identity, level, and depth of
contamination. Due to the complex nature of the data, detailed comments from the summaries in the BY data set
are also provided to aid in understanding. In order to afford a spatial relationship to the subsurface contamination, a
variety of maps depicting tank and data point locations are provided.
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Table 1. BY Zones

Total Subsurface | Zone | Max. |Year
Borehole| Depth |[Number of |*Probe| Condition [Depth| GTP |Max.| Isotopes
Number | feet | Surveys | Type | Category | feet | f*/s |GTP Identified : Comment
22-00-01 140 340 4[*Stable 40-65 250| 1975 BiCs [No SGLS data; Cs not identified
Stable 70-84 70| 1975 O7cs
Stable 84-100 70[ 1975 Tcs
22-00-02 100 206 4|Stable 0-14 600| 1975 Wcs Borderline downward mavement
“Undetermined | 45-56 | 1,300] 1975] ®Co; Sb  |Possible downward movement, but below detection
Stable 5664 | 1,200] 1975 ; DRu
Unstable 64-9% | 1,800] 1975 ®c Downward movement at low levels; ™2Cs decay curve fits, but was not used as
- ¥Cs was not identified by the SGLS
22-00-03 145 208] 4 Stable 40-80 | 3,000] 1975] ‘*co; sb
Unstable early | 80-117 | 12,000] 1975 %Co
Stable 117-128] 1,800] 1975 BCo
Stabie 128-140| 1,100] 1975] . ®Co; "Bsb
22-00-04 100 210 4|*TF Activity 0-10 200| 1975 Tics
Stable 48-70 S00| 1975 ®Co; TSb
Stable 70-85 | 1,000] 1975] %co; PRy
22-00-05 no data No geophysical data available
22-00-10 120 385 4|TF Activity 0-10 150| 1975 BTCs 'Cs id'd at 8 pCl/g should appear in gross gamma log at 46 feet, but doesnt
22-01-01 100 405 4|TF Activity 06 400| 1985 Bics -
‘Appear stable | 615 50| 1975 Yes Low levels near threshold
220103 100 395 4[7F Activity 0-10 100] 1975 O7cs
22-01-04 100 408| 4| TF Activity 0-15 1,700] 175 oes
Stable 15-30 | 16,000] 1975 Cs
Stable 30-60 | 1,400] 1975] ®Co; sb
2-01-07 100| 394 41 TF Activity 0-6 6,000] 1975 Wcs
Stable 615 100] 1975 s Low levels near threshold
Stable 40-55 200| 1975 ®Co
22-01-10 100 419 4|TF Adtivity 0-10 1,500 1975 cs
Stable 15-25 500| 1975 ¥cs
Stable 25-44 ss0] 1975 ™cs; ™o
22-02-01 100 593 4[TF Activity 0-10 800[ 1985 Oics
TF Activity 10-20. 200{ 1984 cs
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Stable 40-53 3,200] 1975 ¥ics
Stable 55-75 200] 1975 "Ry
Stable 80-96 550] 1975] “Co; Ru
22-02-02 100 540 4[TF Activity 0-6 600 1975 ()
Stable 618 300[ 1975 s
22-02-05 100 545 4]TF Activity 0-10 300{ 1975 TCs
22-02-07 150 252 4[TF Activity 0-10 200{ 1986 Cs INo SGLS due to high surface rad. area for personnel
22-02-09 100 607 4| TF Activity 0-19 400( 1986 BiCs
Stable 20-26 200| 1975 )
Stable 26-34 450 1975] Tsb; Ry
Stable 3444 | 1,800] 1975 2sb; Ry
Stable 44-52 | 2,500[ 1975 2Cs; ¥Co; “PRu
Undetermined | 55-65 100 1975 %Co Low levels near threshold
‘|2z-03-01 95 535 4[TF Activity 0-10 200| 1986 s
22-03-04 100 457 4[TF Activity 0-10 900| 1975 WCs
TF Activity 10-30 800| 1975 cs
Stable 055 | 2800] 1975 =sb
Stable 55-85 900| 1975 %Co; -sb
22-03-05 100 235 1[Undetermined | 0-5 300 1984 TCs Lack of depth control
Stable §-15 3501 1980 Bcs
|stable 15-60 | 170,000 1980 Wes [Count rate limits exceeded
Stable 60-85 | 1,700] 1980 s
22-03-06 100 490 4[TF Activity 0-10 900| 1975 s
Appear stable | 20-28 | 2,300| 1975 Ies
Stable 37-48 | 13,000] 1975 D'Cs; “Co; 155b
Stable 4860 | 2,400] 1975 'i=sh; DRy
Stabie 60-94 | 4,300] 1975] ®Co; 2Sb; Ry
Stable _ 94-100 | 1,000} 1975 "Ih Interval not logged after mid 1982
22-03-07 100 475 4TF Activity 08 100] 1975 )
Stable 47-62 | 1,300[ 1975 ®co; "sb
Stable 62-90 | 1,100] 1975 ®Co; Ru
22-03-08 100 504{ 4[TF Activity 08 200] 1975 s
Stable 4060 | 1,300 1975 ®Co; ™Ru
Appear stable | 80-98 100| 1975 Co Low levels near threshold
922-03-09 100 618 4|TF Activity o-11 2,000] 1975] ™'Cs; PEu
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[Undetermined | 11-24 [~ 2,600] 1975 Ry %Ry decay rate does not match exactly
|[Unstable early | 24-52 | 25,000 1976] ®Co; ">sb; "*Ru
[unstable 4895 | 16,000] 1976] %co; =5 Downward movement to below well in 1993
22-03-10 |100-85 472 4[TF Activity 08 300| 1975 BiCs Borehole filled In to 85 feet in 1980
Stable 8-30 170| 1975 s Low levels near threshold
22-04-01 100 439 4|Appear stable | 20-35 250] 1975] R
Stable 35-45 150] 1975  "®Ru
22-04-05 100 403 4]"Clean
22-04-07 100 409 4|Clean
220409 |100-125 451 4[TF Activity 0-8 200| 1984 Cs
[Unstable early | 75-5 | 1,800] 1980 %o
Stable 105-120 500| 1984 ) Well deepened In 1983 and condition Is stable
22-04-11 100 405 4[TF Activity 08 200] 1584| cs
Stable 10-25 200] 1975 Cs
Stable 25-50 | 1,500 1975 "Ry
Undetermined | 90-100 | 1,000 1975 BCo - : .
22-05-01 100 737 4| TF Activity 0-10 | 130,000 1985 cs Some surveys are near count rate limits
22-05-05 100 704] 4|TF Activity 0-10 120 1975 s
22-05-09 100 643 4|Unstable early; | 5590 | 1,000] 1975 %Co Downward movement
undetermined
. ate
22-06-01 100] 726 4[TF Activity 0-8 400] 1984 ¥es
Stable 42-52 200] 1975 *ish
Stable 52-65 600 1975| #Co; ™Ru
22-06-05 100 718 4[TF Activity 0-8 70[ 1975 Cs
Appear stable | 28-35 500{ 1975| ®Co; "2°5h .
[Gnstable 40-84 | 10,000| 1975] ®Co; BSb  |Downward movement
22-06-07 140 535 4|TF Activity " 0-8 200| 1984 s
Unstable early | 40-52 300] 1975 ()
Unstable early | 52-80 1,100| 1979 ®Co 10ownward and lateral movement
22-06-09 100 709 4|Unstable early | 70-90 650 1975 e
22.06-11 100| 543 4[TF Activity 0-10 200 1975 Scs
22-07-01 100 242 4[TF Activity 0-10 300{ 1975 'cs
Unstable early | 40-52 800| 1976 Cs
Stable 52-70 | 3,500 1975 o
Stable 70-92 | 3,000 1975 “Co
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22-07-02 100 336 4{Appear stable | 6-20 200] 1975 Wce

Unstable early | 42-95 2,800| 1976 ®Co Downward movement; contamination may be below bottom of well
22-07-05 100 238 4{Unstable early | 40-78 | 3,800 1975 %Ca Downward movement within the zone from 42 to 65 feet

Undetermined | 90-100 500| 1975 Hcs
22-07-07 100 225 4|Unstable earty | 30-54 | 2,500] 1975| D'Cs; "2b; Ry .

Unstable - 80-98 | 1,800{ 1976] Co; °Sb  |Stable from 1983 or 1990
2240709 100 393 4|TF Activity 0-9 2,500] 1984] s

Stable 9-17 1,400] 1975 ¥Cs

Appear stable | 17-36 | 50,000| 1975 Yics Count rate may have been exceeded

JUnstable 62-100 [ 2,200] 1976] ©O'Cs; ®Co  |Downward movement to below well bottom In 1990
22-07-10 97 356 4[TF Activity 0-6 1,500] 1975 s

Stable 612 2,000] 1975 Bics

Stable 1220 | 1,400] 1975 TS

Stable 2030 | 1,600] 1975 cs

Stable 30-44 | 1,400] 1975 TCs
220801 100 312 4[TF Activity 0-12 | 200,000 1989 Tes Count rate may have been exceeded

Stable 22-32 500] 1976] “Co; sb

Stable 3242 [ 2,400 1976] Co; b

Stable 4259 | 25,000] 1975] “Co; 2°5b

Unstable 5995 | 12,000 1975 Co; "Sb |Movement of isotopes is unciear; stable from 1985 to 1594
22-08-02 100| 305 4| TF Activity 0-10 | 20,000] 1993 Yigs

Stable 2030 | 1,000) 1975 ) _

Unstable 44-100 | 15,000 1975 ¥Co; ""sb  Downward movement, possibly below bottom of borehole
22-08-05 100 314 4[TF Activity 0-8 200{ 1975 Bicg

Stable 36-45 250] 1975 BCo

Stable 45-53 700] 1975  ®cCo

Stable 5363 | 1,000 1975 Tco

|Unstable early | 63-84 900| 1975 B¢ |Downward movement
22-08-06 100 314 4[TF Activity 0-8 1,200] 1975 Bics

TF Activity 818 500| 1975 ics

Stable 18-29 400[ 1975 cs

Stable 46-54 150| 1975] Cs; ¥co

Stable 5463 200| 1975 ®Co

Stable 6373 500| 1975 %o

Unstable earty | 73-63 450] 1975 %Co
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22-08-07 135 296 4[TF Activity 0-8 500 1975] ey
22-08-09 100 403 4|TF Activity 0-10 | 80,000 1984| es
Unstable early | 72-84 150] 1975] *cCs; ™Ru
22-08-12 105 380 4| TF Activity 0-8 | 10,000] 1989 Bics
Unstable early | 25-40 300] 1580 Bcs TCs decay curve does not fit GTP plot
Unstable early | 40-51 | 3,000] 1975] “Co; "sb
[Unstable early [ 51-60 | 3,000 1975 ‘_';c:» |Possible downward movement
jUnstable early | 60-82 1,000 1976 *Co |Downward movement within the zone
22-09-01 100 674 4|Stable 2435 250] 1975  ®Ru
Stable 40-55 | 2,200] 1975| iB5b; %Ry
22-09-02 100 468 4[TF Activity 0-10 | 2,000[ 1984 Tcs
' TF Activity 10-14 300] 1975 Tics
Stable 14-34 1,200 1975 ¥es
Stable 42-64 500] 1975 oy
22-09-05 100 562 4[TF Activity 0-10 100] 1975 s
Stable 40-58 250 1975] Cs; o'sb
22-05-07 97 481 4|Unstable early | 20-40 | 12,000] 1975 TRy
|Unstable early | 40-50 | 9,000 1976 PRy
|Unstable early | 50-64 [ 2,700 1976]  ">sb; Ru
22-09-08 8] 368 4|Undetermined | 36-30 | 80,000[ 1985 Cs Count rate limits exceeded
Stable 4352 150} 1981 “Co
Undetermined | 76-90 100| 1985 “Co Levels below detection threshold
22-09-11 100 552 a[TF Activity 0-10 1,500 1975 Cs
Stable 16-25 300] 1975| VCs; Z%sp
Stable 25-38 450] 1975 Ry
Unstable early | 38-52 | 3,500] 1975 "SRy
22-10-05 100 400 4|Stable 45-55 200[ 1975 ®Co
Unstable early | 55-75 300{ 1979 )
22-10-07 100 377 4|Unstable early | 45-65 200 1983 BCo
22-10-09 100 364] 4[TF Activity 0-10 | 20,000] 1975 es
22-10-10 100 406 4lunstable early | 58-76 | 1,500] 1975 ®Co
22-11-01 100] 415 4|TF Activity 0-5 1,000] 1975 TIcs
TF Activity 510 900] 1975 cs
[Unstable 19-28 | 4,000] 1984 ™Cs
22-11-05 100 450 4[TF Activity 0-10 3,000] 1975 Wes
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22-11-08 100 438 4[TF Activity 0-10 100] 1975 wes
Stable 56-66 120f 1975] ®Co; =y
22-1109 100 437 4|TF Activity 08 8,000 1975 Tics
- Stable 24-34 50| 1975 ®Co
. Unstable early | 3446 250| 1975 o
22-12-01 100] 424) 4[Clean
22-12-03 100 509| 4[TF Activity 0-10 | 200,000 1980 TCs Count rate fimits exceeded
: Stable 10-20 300] 1975 oics
22-12-05 100 426 4[TF Activity 0-20 1,000] 1975 iCs
22-12:06 100 428 4[TF Activity 0-20 | 8,000] 1975 TCs
22-12-07 100 418 4| TF Activity 0-10 1,500 1984 s
22-12-09 100 429 4|Clean
22-12-10 160] 424 4|Clean

*Probe type: 1 = Green GM, moderately sensitive; reads moderate levels of gamma ray activity.
4 = Nal, most sensitive, reads lowest level of gamma ray activity.
Caution must be used when relating GTP values in zones recorded with different probe types.

bThe decay rate of the isotope(s) identified in the zone mati:hes the change in concentration of the isotope(s) as measured over time, and no naticeable deviation from the match is apparent
within the imeframe that gross gamma ray data were collected.

“Stability cannot be determined due to insufficlent data, exceeding the system design criteria (both upper and lower limits) for recording gross gamma ray data, or possible affects of depth
shift or surface activities.

9The decay rate of the Isotope(s) dentified in the zone doss not match the change In concentration of the isotope(s) as measured over time within the timeframe that gross gamma ray data
were collected. Those zones that exhibit an unstable condition early in this timeframe, but currently exhibit a stabie condition, are called unstabie or unstable early in this report.

*An Irreguiar change In the intensity of gross gamma rays between successive surveys at or near the surface suggests that contamination may be the result of tank farm activities or logging
procedure changes and not vadose zone mechanics.

*The decay rate of the Isotope(s) identified in the zone appears to match the change In concentration of the isctope(s) as measured over time, but stability cannot be rigorously determined.
Weill 22-03-09 exhibits downward movement with lateral influx from 1975 to 1977 and downward movement from 1977 to 1995 (it is not possible to tell if there Is lateral movement during
this time period); stringers of contamination are left behind after the majority of the contamination moves through; the leading edge of the contamination moves below the bottom of the
borehole in 1985 to 1986 and continues to move down until the tralling edge of the contamination moves befow the bottom of the borehole in 1991 to 1992,

"No systematic trend above the detection threshold for the gross gamma ray logs Is indicated by the data.

“Currently, isotopes cannot be identified from gross gamma ray data alone; therefore, Isotopes with a rapid rate of decay, such as Ru-106, may not be identified If the period of instability is
prior to the collection of SGLS data, Also, isotopes that are at low enough levels to decay below detection limits when SGLS data were collected may not be identified.

Stable vs. unstable is an apparent condition limited by the time interval over which data were collected and the level of contamination, and Is not a statement conceming the fixed or mobile
nature of a given isotope.
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"Certain limitations in the data available for analysis make evaluation less complete. Some of the limitations are
follows: '

« Inability to identify when down-hole contamination is a result of vadose zone mechanks or drag down during
well installation

« Insufficient gross gamma ray data to establish a statistical trend or rigorous statistical analysis
¢ Incomplete timeframe over which data are avallable

s Lack of data below well bottom _

. mnnnymidmﬁ}ylsompamathavedecayedmlevelsbelowmedetecuonnmusofmescl.s.
2.0 Subsurface Condition Categories

2.1. Clean:

A clean well is one that exhibits no chservable change in the character of the activity over the logging history of the
well, and does not have any statistically significant levels above natural background over the timeframe of gross
gamma ray data collection, Although spurious surveys (those readings that do not repeat over tine) may exdst in the
frequency clean and the average background plots, the trend of the data ks clear. Five out of 70 wells in the BY Tank
Farm are considered dlean (Figure 2) and are listed in Table 2. The remaining 65 welis are considered contaminated
and are further categorized and discussed in the following sections.

Table 2, Clean Zones

Total | Subsurface

Borehole| Depth| Condition
Number| feet | Category
22-04-05 100|Clean
22-04-07 100|Clean
22-12-01 100[Clean
22-12-09 100|Clean
22-12-10 100}Clean

2.2, Contaminated;

Identification of specific gamma emitting isotopes that are in the subsurface is attainable from data acquired by the
SGLS. Integration of the decay rate of the radionuclide species with the gross gamma ray data collected during the
dry well surveillance program provides insight as to the rate of change, If any, of radionuclides In the subsurface.
During the analysis of BY Tank Farm data, seven isotopes were Identified through SGLS analysis or hypothesized to
occur In radioactive zones. They are cesium-137 (Cs-137), cobalt-60 (Co-60), antimony-125 (Sb-125), uranium-235
and -238 (U-235/8), europium-154 (Eu-154), and nsthenium-106 {Ru-106).

The most commonly found isotope is Cs-137, which is primarily found by itself throughout the tank farm from surface
to 20 feet. It is found with various combinations of the other isotopes from 20 to 100 feet. Cobalt-60 is found from
22 to 140 feet and occurs primarily to the northwest and southeast of the 103 tank, spread between the 107 and 109
tanks, to the west of the 110 and 111 tanks, and to the south of the 107 and 110 tanks, It is found deeper than 100
feet in only two wells: 22-00-03 and 22-04-09, Antimony-125 is found from 16 to 140 feet and Is fairly localized
around the 109 tank, to the northeast side of the 108 tank, to the southeast of the 103 tank, with a few occurrences
elsewhere in the tank farm. It is often hypothesized to have been present as levels of Sb-125 fell below the
detection threshold by the time of the SGLS analysis. It is hypothesized to be deeper than 100 feet only in well 22-
00-03. In a few Instances, Sb-125 was not identified by the SGLS, yet the levels of radioactivity in 4 zones in 4 wells
prior to the SGLS analysis suggest that there was sufficient Sb-125 present to have been identified by SGLS given
stable conditions. These zones are; 48 to 70 feet in well 22-00-04, 34 to 44 feet In well 22-02-08, 42 to 59 feet in
well 22-08-01, and 40 to 51 feet in well 22-08-12. Review of the raw SGLS data gathered from these intervals might
provide supporting documentation for the hypothesized presence of Sb-125. Ruthenium-106 ks hypothesized to have
been present from 11 to 96 feet in the north part of the tank farm around the 109, 106, and 103 tanks and to the
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south part of the tank farm, primarily around the 104 tank, Uranium-235/8 ks identified in only one well, 22-11-08
from 56 to 66 feet. Europium-154 is identified in only one well, 22-03-09 from 0 to 11 feet.

Ruthenium-106 is not currently present above the detection threshoid in any of the wells examined by the SGLS.
This is due to the very rapid exponential decline over a short half-life of 1.02 years. Ruthenium-106 Is hypothesized
to have been present in 17 wells in 1975 and in one well in 1976 on the basis of the gross gamma ray data, the
~ resulting GTP calculations that mimic the decay rate of Ru-106, and the inventory list of known radionuclides for that
time period. It must be noted, however, that the method of fitting a decay curve to the observed GTP trend
ldentiﬁsonlymosecontamlnantsthatarenotdmnglng Therefore, it Is assumed that Ru-106 is present If the
decay curve for Ru-106 matches the GTP plot. If any decay curve does not match, then the contaminants cannot be
identified with this method without additional information. The isotopes identified with the SGLS are primarily found
to be present under four subsurface conditions: stable, unstable/unstable early, tank farm activity, and
undetermined. The location of wells labeled with the conditions of subsurface zones Is shown In Figure 2. A
different condition can be Indicated for each zone within a well with mulitiple zones,

2.2.1 Tank Farm Activity:

An kmegular change In the intensity of gross gamma rays between successive surveys at or near the surface suggest
that contamination may be the result of tank farm activities or logging procedure changes and not vadose zone
mechanics. Cs-137 exdsts near the surface in 47 welks, affecting as much as 30 feet below surface, apparently as the
result of tank farm activities (i.e., logging procedure changes, transfer line cperations, valve box and conduit leaks,
spills, etc.). The wells affected by tank farm activities are iisted in Table 3. Thirty three of these wells are or appear
to be stable from 1986 to the end of gross gamma ray data coliection and are labeled as such in the table. Thirty-
five wells have additional radioactive zones at depth that are categorized according to the rate of change, if any,
exhibited by the radionuclides present and are included in the discussions that follow,

Table 3. BY Tank Farm Activity Zones

Total [ Subsurface | Zone | Max. |Year

Borehole|Depth{ Condition |Depth| GTP |Max.| Isotopes .
Number | feet | Category | feet | ft*c/s | GTP | Identified Comment
22-00-04 100[TF Activity 0-10 200] 1975| Vs
22-00-10 120[TF Activity 0-10 150 1975] *°Cs
22-01-01 100" TF Activity 0-6 400| 1985] Cs
22-01-03 100| TF Activity 0-10 100 1975 Tgs
22-01-04 100|TF Activity 0-15 1,700] 1975| Cs
22-01-07 100 “TF Activity 0-6 6,000 1975] T'Cs
22-01-10 100 ™TF Activity 0-10 1,500] 1975 s
22-02-01 100 TF Activity 6-10 800] 1985] D'Cs

“TF Activity 10-20 200] 1984 Ycs
22-02-02 100[TF Activity 0-6 600| 1975 e
22-02-05 100]"TF Activity 0-10 300] 1975 T¢s
22-02-07 150 TF Activity 0-10 200] 1986] Cs  |No SGLS; high surface radiation area
33-02-09 | - 100['TF Activity | 0-10 00| 1986]  ™Cs
22-03-01 95['TF Activity 0-10 200] 1986] Cs
22-03-04 100["TF Activity 0-10 900} 1975] s

“TF Activity 10-30 800] 1975 “Cs
22-03-06 100]"TF Activity 0-10 900| 1975 D'Cs
22-03-07 100]TF Activity 0-8 “100[ 1975 ©SCs
22-03-08 100{TF Activity 0-8 200] 1975] ©'Cs
22-03-09 100{TF Activity 0-11 2,000{ 1975 *Cs; *Eu
22-03-10 | 100-85[°TF Activity 0-8 300| 1975 vics Borehole filled in to 85 feet in 1580
22-04-09 |100-125["TF Activity 0-8 200 1984] TCs
22-04-11 100]TF Activity 0-8 200] 1984] Yos .
22-05-01 100(TF Activity 0-10 | 130,000 1985 bics Some surveys are near count rate limits
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22-05-05 100[ TF Activity 0-10 120] 1975] TCs
22-06-01 100]"TF Activity 0-8 400] 1984 Flcg Very Idw levels after 1986
22-06-05 100[TF Activity 0-8 70| 1975] 'Cs
22-06-07 140[TF Activity 0-8 200{ 1984 Bics
22-06-11 100 TF Activity 0-10 200 1975 “Cs
220701 100/ TF Activity 0-10 300| 1975 °Cs
22-07-09 100 TF Activity 09 | 2500] 1984 Gs
22-07-10 97|TF Activity 0-6 1,500 1975] Cs
22-08-01 100 TF Activity 0-12 | 200,000 1989 “Cs Count rate may have been exceeded
22-08-02 100[TF Activity 0-10 | 20,000] 1993  'Cs
22-08-05 100[ TF Activity 0-8 200 1975] DCs
22-08-06 100[TF Activity 0-8 1,200 1975] Cs
’ “TF Activity 618 s00| 1975 s
22-08-07 135 TF Activity 0-8 500] 1975 Cs
22-08-09 100{ "TF Activity 0-10 | 80,000] 1984] Cs
22-08-12 105{TF Activity 08 | 10,000] 1988] T'Cs
22-09-02 100[TF Activity 0-10 | 2,000] 1975] ='Cs
TF Activity 10-14 300{ 1975 Bics
22-09-05 100{TF Activity 0-10 100] 1975  *Cs
22-09-11 100| TF Activity 0-10 1,500| 1975] Y°Cs
22-10-09 100 TF Activity 0-10 | 20,000] 1975 TCs
22-11-01 100/ TF Activity 0-5 1,000] 1975] ¥°Cs
: [TF Activity 5-10 900| 1975 Y'Cs
22-11-05 100[TF Actvity 0-10 3000 1975 DCs
22-11-08 100{TF Activity 0-10 100[ 1975 Cs
22-11-09 100( TF Activity 0-8 8,000] 1975] TCs
22-12-03 100[TF Activity 0-10 | 200,000] 1980] Cs  |Count rate limits possibly exceeded
22-12-05 100] TF Activity 0-20 1,000] 1975 Bigs :
22-12-06 100] TF Activity 0-20 8,000 1975 s
22-12-07 100[TF Activity 0-10 1,500 1984]  Cs  |Mostly below detection limit except around 1985

“Stable or appears to be stable after 1986,

2.2.2 Undetermined:

Infrequently, the subsurface condition of a zone with radioactive contamination cannot be determined and the zone
is therefore classified as undetermined. There are eight zones in seven wells examined that are undetermined (Table
4). These zones occur throughout the subsurface and have:

.

Data that are too near or below the threshold for detection limits, or timeframe of data collection is too short to
determine stability due to statistical variations

Possibly been affected by depth shift or surface activities

An isotope(s) that is not identified through SGLS analysis, and a decay curve for a hypothesized isotope that
does not fit the GTP trend

Data that were collected with inappropriate equipment.
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Table 4. BY Undetermined Zones

Total | Subsurface | Zone | Max. |Year
Borehole|Depth| Condition |Depth| GTP |Max.| Isotopes
Number{ feet | Category | feet | ft*c/s | GTP | Identified Comment
22-00-02 100{Undetermined | 45-56 | 1,300] 1975 “Co; “'Sb |Unable to obtain a satisfactory decay curve fit to GTP plot
22-02-09 100|Undetermined | 55-65 100{ 1975 ®Co Low levels near threshold of gross gamma ray detection
22-03-05 100[Undetermined | 0-5 300| 1984] ©Cs |Lack of depth control at surface and short ime span of data
22-03-09 100[Undetermined | 11-24 | 2,600 1975 *Ru_ [Unable to obtain a satisfactory decay curve fit to GTP plot
22-04-11 100[Undetermined [90-100] 1,000 1975] “Co
22-07-05 100{Undetermined | 90-100 s00] 1975 T'Cs
22-09-08 98 Undetermined | 16-30 | 80,000] 1985] PCs  |Count rate limits exceeded
22-09-08 Undetermined | 76-90 100] 1985]  ®Co |Levels baiow detection threshold

“Currently, Isobopes cannot be Identified from gross gamma ray data alone; therefore, isotopes

with a rapid rate of decay, such as Ru-106,

or at low enough levels to decay below detection limits, may not be identified If the perlod of instability is prior to the collection of SGLS

data.

2.2.3 Stable;
The subsurface condit_ion of a zone with radioactive contamination is considered stable when:

¢ The decay rate of the isotope(s) identified with SGLS and/or hypothesized to have been present matches the

trend observed in the GTP of the gross gamma ray data

» Contaminants continue to decrease at a rate consistent with the isotope(s) half-life

+ No noticeable change in concentration Is apparent over the timeframe that data were collected.

Eighty zones are considered stable or apparentfy stable and are listed in Table 5. Stability is also assumed even i
conditions are such that Isotopes may be moving at a rate slow enough as to not be observed over the imeframe of
gross gamma ray data coliecion. Currently, there s no way to know the condition prior to or after the data
collection period. If a new driver were introduced, such as the influx of a large volume of liquid, contamination could
be remobilzed. Given the current data, it cannot be determined if remobilization will occur or not, or whether
contaminates are currently mobile and changing at levels below detection by the logging system.

Table 5. BY Stable Zones

Total { Subsurface | Zone | Max. |Year
Borehole|Depth{ Condition | Depth | GTP |Max. Isotopes
Number | fest | Category feet f*c/s | GTP Identified
22-00-01 140|*Stable 40-65 250[ 1975 oice

Stable 70-84 70] 1975 )
Stable 84-100 70{ 1975 ()
22-00-02 100 Stable 0-14 600 1975 s
Stable 56-64 1,200] 1975] Sb; SRy
22-00-03 145/Stable 40-80 3,000 1975 %Co; s
Stable 117-128 | 1,800[ 1975 o
Stable 128140 | 1,100] 1975] %Co; =Sb
22-00-04 100|Stable 48-70 s00| 1975]  %Co; Bsh
_ Stable 70-85 1,000] 1975 ®Co; Ru
22-01-01 100[PAppear stable | 6-15 so| 1975 T7Cs
22-01-04 100|Stable 15-30 | 16,000| 1975 T'Cs
Stable 30-60 1,400} 1975] ®cCo; =sb
22-01-07 100{Stable 615 100] 1975 s
Stable 4055 100| 1975 BCo
22-01-10 100|Stable 15-25 500| 1975 Wics
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Stable 25-44 550] 1975 Dics; BCo
22-02-01 100 |Stable 40-53 3,200 1975 TCs
Stable 55-75 200] 1975 “BERY
Stable 80-96 550| 1975  ®Co; “°Ru
22-02-02 100[Stabla 618 300[ 1975 TCs
22-02-09 100[Stable 20-26 200| 1975 "=
Stable 26-34 450 1975] 5sb; PRy |
Stable 3444 1,800] 1975] =sb; Ry
Stable 44-52 2,500 1975 ='Cs; ®Co; “Ru |
22-03-04 100[Stable 40-55 2,800[ 1575 s
Stable 55-85 900| 1975|  %Co; ®Sb |
22-03-05 100[Stable 5-15 350| 1980] T1Cs
Stable 15-60 | 170,000] 1580| TiCs
Stable 60-85 1,700 1980| Cs
22-03-06 100[Appear stable | 20-28 2,300| 1975 oCs
IStable 37-48 | 13,0001 1975| D'Cs; “Co; =Sb
Sable 48-60 2,400 1975| BSb; Ry
Stable 60-94 4,300] 1975 s TiGh: iRy
Stable 94-100 1,000] 1975 "Lch
22-03-07 100[Stable 47-62 1,300{ 1975 %Co; =sb
Stable 62-90 1,100] 1975] %Co; ™Ru
22-03-08 100{Stable 40-60 1,300] 1975 “Co; ™Ru
Appear stable | 80-98 100[ 1975 %Co
22-03-10 | 100-85|Stable 8-30 170| 1975 ¥Cs
22-04-01 100|Appear stable | 20-35 250| 1975 "BRu
‘ Stable 35-45 150] 1975]  ™Ru
22-04-09 |100-125[Stable 105-120 500| 1984| %Co
22-0411 100|Stable 10-25 200| 1975 es
Stable 25-50 1,500 1975 PR
22-06-01 100[Stable 42-52 200| 1975 *ZE5h
Stable 52-65 600| 1975]  @Co; Ru
22-06-05 100[Appear stable | 28-36 500| 1975  %Co; 2sb |
22-07-01 100[Stable 52-70 3,500| 1975 ®Co
Stable 70-92 3,000 1975 o
22-07-02 100|Appear stable | 620 200 1975] - Cs
22-07-09 100[Stable 517 1,400 1975 Bics
Appear stable | 17-36 | 50,000| 1975 TCs
22-07-10 97[Stble 612 2,000] 1975 WCs
Stable 12-20 1,400] 1975 T7Cs
Stable 20-30 1,600] 1975 Bics
Stable 30-44 1,400] 1975 s
22-08-01 100 Stable 22-32 500] 1976]  “Co; sb |
Stable 32-42 2,400] 1976]  "Co; =sb |
Stable 4259 | 25,000] 1975]  ®Co; “sb |
22-08-02 100|Stable 20-30 1,000] 1975 )
100(Stable 36-45 250] 1975 %o
Stable 45-53 700 1975  *®Co
Stable 53-56 1,000] 1975 %Co
22-08-06 100[Stabie 18-29 400 1975 Cs
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Stable 46-54 150] 1975 T7Cs; ¥Co
Stable 54-63 200 1975 o
Stable 63-73 500| 1975 ®Co
22-05-01 100(Stable | 2435 250( 1984] TRy
_ |Stable 40-55 2,200 1975 BSb; Ry |
22-09-02 |  100{Stable 1434 1,200] 1975 Tics
Stable 42-64 500] 1975 "R
22-09-05 100{Stable 4058 250] 1975]  “Cs; 2'sb
22-09-08 98[Stable 43-52 150{ 1981 9Co
22-05-11 100|Stable 16-25 300 1975 Cs; sb |
Stable 25-38 450{ 1975 "Ry
22-10-05 100[Stable - 45-55 200] 1975 %Co
22-11-08 100 [Stable 56-66 120 1975 o, TRy |
22-11-09 100|Stable 24-34 450] 1975 L)
72-12-03 100]Stable 10-20 300] 1575 DICs

*The decay rate of the Isctope(s) identified In the zone matches the change in concentration of the isotope(s) as measured over
time, and no noticeable deviation from the match is apparent within the timeframe that gross gamma ray data were collected.

*The decay rate of the Isotope(s) identified in the zone appears to match the change in concentration of the isotope(s) as measured
over time, but stability cannot be rigorously determined. '

“Currently, isotopes cannot be identified from gross gamma ray data alone; therefore, isotopes with a ﬁpld rate of decay, such as
Ru-106, or at low enough levels to decay below detection limits, may not be identified when SGLS data were obtained.

2.2.4 Unstable:

The condition of a subsurface zone with radioactive contamination is considered unstable when, at some point within
the timeframe of data collection, contamination was not decreasing at the decay rate of the isotope(s) identified with
SGLS. 1In this case, the decay curve does not match the trend observed in the GTP of the data. in the BY Tank
Farm, 34 zones in 26 wells are identified which exhibit periods of instability early in the timeframe (prior to 1990)
that gross gamma ray data were collected. Most of these unstable zones have since developed a consistent rate of
decrease through when the last data were collected. Many of the unstable zones have decayed to levels too low to
determine stability and are therefore called unstable. Four wells appear to have contamination that has moved
below the bottom of the well; 22-03-09, 22-07-02, 22-07-09, and 22-08-02. The estimated rate of movement of the
contamination in well 22-03-09 appears to be about 2 feet per year. See Table 6 for list of unstable zones. -

Downward movement s seen for the first time in the BY Tank Farm analysis report in 13 wells, Well 22-06-07 aiso
appears to exhibit lateral movement Into the zone from 52 to 80 feet. Downward movement is typically identified in
the stack plot by an apparent widening of a depth zone of contamination over time. Lateral movement is postulated
when the decay curve of isotopes known to be present in the well do not match the GTP piot of the gross gamma ray
data arid the stack pict does not indicate downward movement. Due to the limited range in distance around the
borehole that the logging instruments can record information for, it is not pessible to identify if downward movement
is restricted to the annulus of the borehole or in the formation adjacent to it. It is also not possible to identify if the
contamination Is coming from outside of the area of the borehole, or whether It is coming from above or below the
contaminated zone within the well area.
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Table 6. BY Unstable Zones
Total | Subsurface | Zone | Max. |Year
Borehole|Depth| Condition |Depth| GTP |Max. Isotopes

Number| feet | Category | feet | R*/s (GTP| Identified Comment
22-00-02 100{Unstable 64-96 1,800 1975 “Co Downward movement at low levels
22-00-03 145|Unstable early | 80-117 | 12,000 1975 ) .
22-03-09 108{Unstable earlty | 24-52 290000 1976 ; Ry
Unstable 48-95 | 160001 1976 “Co; ™Sb  |Downward movement below bottom of well in 1993, Appears .

to be moving at an estimated rate of 2 feet per year

22-04-09 | 100-125|Unstable early | 75-95 1,800] 1980 8o
“Co

22-05-09 100jUnstable early; | 55-90 1,000| 1975 Downward movement
undetermined
\ate
22-06-05 100{Unstabie 40-84 | 10,000{ 1984]  Co: "25b _|Downward movement
22-06-07 140|Unstable early | 40-52 300] 1975 *"’Cs
Unstable early | 52-80 1,100{ 1979 BCo Downward and lateral movement
22-06-09 100]Unstable early | 7D-00 650] 1975 Ry
22-07-01 100{Unstable early | 40-52 800] 1976 Tty
22-07-02 100{Unstable early | 42-95 2,800] 1976 ¥co May be downward movement along casing; contaminant may
be below bottom of well
22-07-05 100[Unstable early | 40-78 | 3,800 1975 ) Downward movement within the zone from 42 to 65 feet
22.07-07 100[unstable early | 30-54 | 2,500} 1975] 2'Cs; "sb;  “*Ru
Unstable 80-98 1,800] 1976]  *Co; *Sh  [Stable since 1383 or 1990
22-07-09 100{Unstable 62-100 [ 2,200] 1976]  “'Cs; ®Co__ {Downward movement to below well bottom i 1990
2208-01 100{Unstable 5395 | 12,0000 1975] __ %Co; "TSb_|Movement of isotopes is _unclear; stable from 1985 to 1994
22-08-02 100|Unstable 44100 | 15.,000] 1975 “Co: *2%6h Downward movement, possibly below bottom of borehole
22-08-05 100{Unstable sarly | 63-84 900] 1975 éCo Downward mevement :
22-08-06 100|Unstable early | 73-83 450] 1975 ~ & Levels toc low to identify downward movement
22-08-09 100{Unstable early | 72-84 150] 1975 Cs; Ry
22-08-12 105|Unstable earty | 25-40 300]_1980 Tice 7Cs decay curve does not fit GTF piot

Unstable early | 51-60 | 3,000] 1975
Unstable early | 60-82 | 1,000] 1976 :
22-09-07 100|Unstable earty | 20-40 | 12,000 1975 “BRu
Unstable early | 40-50 |  9,000] 1976 TRy

Unstable early | 5064 | 2,700 1976] Sb; ™Ru

Possible downward movement
Downward movement within the zone

Unstable early | 40-51 | 3,000] 1975] ®Co; "2%Sb
%o
~ %o

22.09-11 100|Unstable early | 38-52 | 3,500 1975 R
22-10-05 100[Unstable eay | 55-75 300} 1979 %o
22-10-07 100]Unstable early | 45-65 200] 1983 %o
" [22-10-10 100[Unstable early | 58-76 | 1,500 1975 ~¥Co
22-11-01 100uUnstable 19-28 | 4,000 1984 Cs
22-11-09 100Unstable early | 34-46 250| 1975 “Co

Currently, Isotopes cannot be identified from gross gamma ray data alone; therefore, isotopes with a rapid rate of decay, such as Ru-106, or at fow enough leveis to decay beiow
detection limits, may not be identified if the period of instability is prior to the collection of SGLS data,
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3.0 Details of Contaminated Conditions

3.1 Stable Zones:

Many zones within a number of wells exhibit gross gamma ray activity above natural background. Eighty of these
radloactive Intervals are observed to be stable as verified by the change in GTP over time toinciding with the decay
rate of the isotope(s) identified with SGLS as, or hypothesized to have been present in the well within the timeframe
data were collected. The isotopes present in these stable zones vary and are presented in Table 1. In general, they
occur as follows:

e Cs-137 occurs as nearly the only man-made isotope present from 0 to 20 feet, and with other isotopes at depth,
» Co-60 occurs as the only man-made isotope present in 46 zones, iess commonly with other isotopes.

» Sb-125 s usually present with other isotopes, occasionally by itself.

e Ru-106 is hypothesized to exist early in the history of a well with other isotopes or by itself.

e U-235/8 appears only once to the southwest of the 111 tank.

s Eu-154 appears only once to the west of the 103 tank.

The fixed decay rate of the isotope(s) present is used to calculate the decay line (Figure 3). Table 7 Nlustrates the
half-life of the isotopes encountered in this tank farm. When a contaminated interval contains multiple isotopes, the
intensity of each isotope is included in the cakulation for the decay curve that is then overlain on the GTP plot.
When the decay curve does not fit with the GTP values over the entire timeframe, then it ks usually fit to the later
years in order to align the data so trends can be observed. When the decay curve fits the GTP plot, a stable
condition is said to exist. When the decay curve does not fit the GTP piot, stability cannot be established.

Table 7, Half-life of Isotopes Identified or Hypothesized to be present in the BY Tank Farm

Half-life
Isotope Years

TCs 30.17

&) 527

5 2.77

**Fu 8.5

BT 7.00E+08/4.7E+09

TRy 1.02

3.2 Depth of Contamination:

The range In depth-of contamination is variable throughout the BY Tank Farm as determined by gross gamma ray
logging, which is less sensitive than SGLS analysis. The following general statements are from review of the gross
gamma ray logging data. In general, Cs-137 ocaurs in the top 20 feet of the subsurface throughout the tank fam.
Contamination Is deepest and mostly continuous from surface to total depth of logging around tank 103 in the
northeast comer of the tank farm and shallowest in the northwest comer of the tank faom around tank 112.
Contamination is also deep around the 109, 108, and 107 tanks. Contamination commonly occurs from 40 to 80 feet
throughout the farm, often as deep as 100 feet at various locations, The top of contamination identified in wells
within the BY Tank Farm is shown in Figure 4, and the bottom of the contamination identified in these wells is shown
in Figure 5. The range In depth of contamination varies according to localized areas of the tank farm. A significant
portion of the contamination appears in two zones separated by 10 to 30 feet. The top zone is usually from surface
to 10 feet, with the top of the second zone starting at 20 to 40 feet and ending at 80 to 100 feet. The majority of
these split zones occur around the 103 tank and on all sides of the 107, 108, and 109 tanks and around the 111
tank. Occaslonally, wells have contamination from surface to 40 or 60 feet. These occur primarily at the east-end of

the tank famm,

Caution must be used when relating GTP values in zones recorded with different probe types since they were
designed to read different Intensities of contamination. There are isolated areas of high GTP throughout the tank
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farm, surrounded by areas of lower fevel contamination. Well 22-03-05 stands out as one with very high GTP over
several depth intervals. It has GTP values that range from 350 to 170,000 ft*c/s detected with the Green GM probe,
over a depth range from 0 to B5 feet. A series of wells located between the 112, 109, 108, and 105 tanks also have
high GTP values ranging from 10,000 to 200,000 ft*c/s with data collected using the Nal probe. Many of the high
readings taken with both the Green GM and the Nal probes were chtained even though the readings exceeded or
nearly exceeded-the upper detection threshold. The distribution of GTP values with depth range (in order of depth
range) and contributing isotope(s) is shown in Table 8, Fgure 6 shows the location and GTP values for these wells.
Wells with contamination in excess of 10,000 ft*c/s are presented in Figure 7. These higher levels of contamination
occur primarily from the west side of the 109 tank to the east side of the 108 tank and to the west and southeast of

the 103 tank.
Table 8. BY Tank Farm Isotope Depth Range

Zone | Max. |Year
Borshole|*Probe|Depth| GTP |Max. ‘ Isotopes
Number | Type | fest | ft*s |GTP Identified
22-00-05 |Nodata :
22-03-05 1 [o5 300] 1984[%'Cs
22-11-01 4 |05 1,000{ 1975|*'Cs
22-01-01 4 Jo-6 400] 1985]*Cs
22-02-02 4 |06 600| 1975[%Cs
22-07-10 4 Joe 1,500] 1975]Y°Cs
22-01-07 4 |06 6,000 1975/%Cs
22-06-05 4 |o-8 70] 1575[*Cs
22-03-07 4 o8 100| 1575[%°Cs
22-03-08 4 o8 200 1975|7°Cs
22.04-09 4 jo-8 200{ 1984["Cs
22-04-11 4 |08 200] 1984]“Cs
22-06-07 4 Jo-8 200] 1984]5'Cs
22-08-05 4 |o-8 200| 1975|%Cs
22-0310 4 |o-8 300] 1975]YCs
22-06-01 4 o8 400] 1984|°'Cs
22-08-07 4 o8 500] 1975[%'Cs
22-08-06 4 |08 1,200] 1975]*'Cs
22-11-09 4 |o-8 8,000] 1975{%Cs
22-06-12 4 |08 10,000] 1989{*Cs
22-07-09 4 |0-9 2,500] 1984|%Cs
22-01-03 4 |0-10 100] 1975/%Cs
22-09-05 4 {010 ~100] 1975'Cs
22-11-08 4 |o-10 100{ 1975|**Cs
22-05-05 4  Jo-10 120 1975]%Cs
22-06-10 4 |o-10 150] 1975{"*"Cs
22-00-04 4 |0-10 200| 1975[%7Cs
22-02-07 4 |[0-10 200] 1988|Y'Cs
22-03-01 4 [0-10 206] 1986]™Cs
22-06-11 4 Jo-10 200] 1975[*Cs
22-02-05 4 Jo-10 300] 1975]%Cs
22-07-01 4 [o-10 300 1975{%'Cs
22-02-09 4 |o-10 400] 1985]%7Cs
22-02-01 4 |o-10 800] 1985[*'Cs
22-03-04 4 |o-10 900| 1975[™'Cs
22-03-06 4 |0-10 900 1975{%"Cs
22-01-10 4 [o-10 1,500] 1975[°°Cs
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22-09-11 4 Jo-10 1,500 1975{*Cs

22-12-07 4 {0-10 1,500| 1984|%Cs

22-09-02 4 [0-10 2,000| 1975/*Cs

22-11-05 4 [0-10 3,000] 1975['Cs

22-08-02 4. [0-10 20,000 1993|*"Cs

22-10-09 4 |o-10 20,000] 1975[*Cs

22-08-09 4 010 80,000| 1984|7°Cs

22-05-01 4 |o-10 130,000] 1985)%Cs

22-12-03 4 [o-10 200,000 1980|™Cs

22-03-09 4 [o-11 2,000] 1975[%"Cs

22-06-01 4 |0-12 | 200,000 19897Cs

22-00-02 4 [0-14 600] 1975{*Cs

22-01-04 4 |o-15 1,700 1975|™'Cs

22-12-05 4 {o-20 1,000] 1975**Cs

22-12-06 4 |[o-20 8,000| 1975[Y'Cs

22-11-01 4 |[s-10 900| 1975""cs

22-03-08 1 [5-15 35| 1980(%7Cs

22-07-10 4 612 2,000 1975|%'cs

22-01-01 4 615 50f 1975]%'Cs

22-01-07 4 |6-15 100] 1975]*'Cs

22-02-02 4 |618 300] 1975[%'Cs

22-07-02 4 |620 200| 1975|Cs

22-08-06 4 |[8-18 s00] 1975[%'Cs

22-03-10 4 [830 170] 1975[7'Cs

22-07-09 4 |917 -1,400[ 1975|%Cs

22-09-02 4 [10-14 300| 1975/*Cs

22-02-01 4 [10-20 200] 1984|*Cs

22-12-03 4 [t0-20 300| 1975[*Cs

122-04-11 a4 |10-25 | 200| 1975|™Cs

22-03-04 4 [10-30 800| 1975|Cs ]
22-03-09 4 (11-24 2,600] 1975 1™au
22-07-10 4 [12-20 1,400 1975[%°Cs

22-05-02 4 [14-34 1,200 1975{*'Cs

22-01-10 4 [15-25 500 1975|°°Cs

22-01-04 4 |15-30 16,000 1975|“'Cs

22-03-05 1 |15-60 | 170,000 1980[*"Cs

22-09-11 4 |16-25 300] 1975/°'Cs “Bsh
22-05-08 4 |16-30 80,000] 1985[Cs

22-07-09 4 [17-36 50,000 1975|"Cs

22-08-06 4 l18-29 400| 1975|°Cs

22-11-01 4 |19-28 4,000 1984{*Cs

22-02-09 4 [20-26 200] 1975 )
22-03-06 4 [20-28 2,300[ 1975|"'Cs

22-08-02 4 |20-30 1,000] 1975 )
22-07-10 4 {20-30 1,600 1975)~Cs '
22-04-01 4 ]20-35 250 1975 R
22-09-07 4 [20-40 12,000 1975 Ru
22-08-01 4 |23 500| 1976 BCo | Bsb
22-03-09 4 [24-52 29,000| 1976 ‘“m
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2434 450] 1975 Co

22-11-09 4

22-09-01 4 2435 250] 1984 By
22-09-11 4 2538 450| 1975 Doy
22-08-12 4 [2540 300[ 1980[™Cs

22-01-10 4. (2544 550| 1975[%Cs {“Co

22-04-11 4 [25-50 1,500[ 1975 "Ry
22-02-09 4 |2634 450 1975 Sb |"™Ru
22-06-05 4 {2836 500 1975 @Co [=sb
22-07-10 4  |30-44 1,900| 1975|%Cs

22-07-07 4  [30-54 2,500 1975[™Cs BSh | Ru
22-01-04 4 |30-60 1,400 1975 )
22-08-01 4 [32-42 2,400| 1976 “Co | Bsb
22-02-09 4 [3444 1,800[ 1975 T
22-11-09 4 |34-46 250( 1975 @Co -

22-04-01 4 3545 150] 1975 Ry
22-08-05 4 |36-45 250] 1975 @co

22-03-06 4 [3748 | 13,000] 1975|7Cs D
22-09-11 4 |[3852 3,500 1975 "BRY
22-09-07 4 J40-50 9,000] 1976 . Ru
2-08-12 4  |40-51 3,000 1975 @Co Sb
22-06-07 4 [40-52 300| 1975|7°Cs

22-07-01 4 [40-52 800| 1976|7°Cs

22-02-01 4 |40-53 3,200 1975[Cs

22-01-07 4 [40-55 200| 1575

22-09-01 4 [40-55 2,200 1975 "Ry
22-03-04 4 [4055 2,800] 1975 =gy
22-07-08 4 [40-57 3,800 1975|  [“Co

22-09-05 4 |40-58 250[ 1975[™Cs |“co b
22-03-08 4 |40-60 1,300 1975 Ry
22-00-01 4  [40-65 250{ . 1975|°'Cs

22-00-03 4 |40-80 3,000) 1575 [TFsh
22-06-01 4 [a2-52 200[ 1975 ®Co

22-08-01 4 |42-59 | 25,000 1975 )
22-09-02 4 |42-64 500{ 1975 WRu
22-09-08 4 |4352 150| 1981f . ®Co

22-02-09 4 |4452 2,500] 1975/%°Cs [¥Co e
22-08-02 4 [44-60 | 15,000] 1975 ©Co | sb
22-08-05 4 [45-53 700| 1975

22-10-05 4 [45-55 200( 1975 lE

22-00-02 4  |45-56 1,300] 1975 ®Co |2sb
22-10-07 4 |45-65 200| 1983] I“’Co

22-07-02 4 [42:95 2,800] 1976

22-08-06 4 |46-54 150[ 1975]™Cs

22-03-07 4 [47-62 1,300 1975 ®Co | =5b
22-03-06 4 [48-60 2,400] 1575 "Bsh "Ry
22-00-04 4 |48-70 500| 1975 @co |

22-09-07 4 |50-64 2,700 1976 Sb | R
22-08-12 4 |51-60 3000] 1975]  [®Co

22-06-01 4 |[52-65 600] 1975 BCo TRy
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22-07-01 4 [52-70 3,500] 1975

22-06-07 4 [52-80 1100] 1979 E;

22-08-05 4 |[5356 1,000 1975 @Co

22-08-06 4 |5463 200[ 1975 Co

22-02-09 4_ |55-65 00| 1975 Co

22-05-09 4 [55-90 1,000] 1975 ®Co

22-02-01 4 I55-75 200] 1975 R
22-10-05 4 |[55-75 300| 1979 “Co

22-03-04 4 |55-85 900| 1975

22-00-02 4 [5664 1,200] 1975 5h ™Ry
22-11-08 4 [s666 120{ 1975

22-07-05 4 15765 | 1,200 1582 “Co

22-10-10 4 [58-76 1,500 1975 Co

22-08-01 4 [59-82 | 12,000| 1975 [Fco |[™=sb
22-08-12 4 {60-70 1,000 1976 @Co

22-03-05 1 {60-85 1,700 1980|"’Cs

22-03-06 4 |60-94 4,300 1975 ©Co | Bsh | PRy
22-08-02 4 |62-72 | 10,000[ 1976 ["Bgp
220709 | 4 |62-74 2,200 1976[™Cs

220307 4 Je62-%0 1,100] 1975 Ry
22-08-06 4 [6373 900| 1975

22-08-05 4 [63-74 900| 1975 “Co

22-06-05 4 |64-84 3,700] 1984

22-00-02 4 [6496 1,800] 1975

22-07-05 4 [65-78 500| 1986

22-08-12 4 [70-82 500] 1980

22-00-01 4 |70-84 70| 1975[*"Cs

22-00-04 4 [70-85 1,000] 1975 ™R
22-06-09 4  [70-90 650] 1975 “Ru
22-07-01 4 |7092 3,000] 1975

22-08-09 4 [7284 150 1975]%°Cs Ry
22-08-02 4 |72-84 4,000 1985 ©Co

22-08-D6 4 |7383 450] 1975

22-08-05 4 |7484 200f 1991 ¥Co

22-07-09 4 |7484 1,200[ 1982 Co

22-04-09 4 (7595 1,800( 1980] “Co

220308 | 4 [76%0 100 1985 o

22-03-09 4 i78-82 | 16,000 1976 [¥co

22-03-09 4 [48-95 5,000f 1979 “Co

22-02-01 4 |80-96 550| 1975 "Ry
22-03-08 4 (80-98 100{ 1975 “Co

22-07-07 4 (80-98 1,800| 1976 )
22-00-03 4 (80117 | 12,000 1975 |%¢Co

22-08-01 4 |8265 450| 1987 )
22-07-09 4  [84-94 1,000f 1985 ®Co

22-00-01 4  |84-100 70} 1975P%Cs

22-08-02 4 (84100 | 3,000 1975

22-07-05 4 (90-100 500| 1975[%Cs

22-04-11 4 [90-100 | 1,000( 1975 Co
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22-07-09 4 [|94-100 900} 1986 %Co |m
22-03-06 4 94100 1,000 1975 Sb
22-04-09 4 |105-120 500( 1984 @Co
22-00-03 4 |117-128] 1,800] 1975 @Co
22-00-03 4 _ [128-140] 1,100] 1975 BCo |=sb

*Probe type: 1 = Green GM, moderately sensitive; reads moderate levels of gamma ray activity.
4 = Nal, most sensitive, reads lowest leve! of gamma ray activity.
Caution must be used when relating GTP values In zones recorded with different probe types.

"Currently, isotopes cannot be identified from gross gamma ray data alone; therefore, isotopes with a rapid rate of decay, such as
Ru-105, or at iow enough levels to decay below detection {imits, may not be identified if the period of instability is prior to the
collection of SGLS data, .

3.3 Isotopes Identified;

Seven man-made isotopes are known or hypothesized to be present in the BY Tank Farm at or above the detection
limit for the gross gamma ray logging equipment. They are listed in Tabie 7 along with their half-life. Cesium-137
and Co-60 are the most common isotopes found in the BY Tank Farm and occur throughout the farm at varying
depths and intensities. The Cs-173 occurs primarily in the top 20 feet of the subsurface usually by itself, and Co-60
occurs from 20 to 140 feet, often by itself but commonly with other isotopes. It Is found deeper than 100 feet in
only two wells: 22-00-03 and 22-04-09. Antimony-125 occurs between 16 and 140 feet and is localized primarily at
the southeast side of the 103 tank and the southeast and north regions of the 109 tank. Antimony-125 s identified
in only six wells; the rest of the occurrences are hypothesized. Only in well 22-00-03 Is Sb-125 hypothesized to occur
deeper than 100 feet Uranium-235/8 appears only once at 56 to 66 feet in well number 22-11-08, Europium-154
appears only once at 0 to 11 feet in well number 22-03-09. Ruthenium-106 is hypothesized to have been present in
a number of wells, mostly around the 109 and 103 tanks with some occurrences in the southeast end of the tank
farm. The half-life of Ru-106 s short {1.02 years) and Ru-106 Is no longer detectable in the wells by the HPGe
detector. However, it was an inventoried isotope and the decay line calculated for Ru-106 matches well with the GTP
cakulations In most wells. The distribution and depth to top of the isotopes that occur in the BY Tank Farm are
shown in Figure 4.

3.4 Iimeframe:

The time range over which data were evaluated is limited from when gross gamma ray digital data were first
captured In 1975 to the last digital data-collecting event in 1994. Three general conditions are observed concerning
the life cycle of contamination events with respect to the timeframe in which digital data are available for analysls.
Within this timeframe, the data appear to represent:

e The middle or end of a period (initiated prior to inception of digital data coliection) where subsurface conditions
were unstable and the beginning of apparent stability.

» Stable subswface oonditioné at the beginning of data collection, whereby an unstable condition deveiops
(indicated by a rate of change that is inconsistent with the decay rate of known isotopes in the well), followed by

apparent stability,

e Stable subsurface conditions at the beginning of data collection, whereby an unstable condition develops
(indicated by a rate of change that s inconsistent with the decay rate of known isotopes in the well) that does
not become stable within the timeframe of data collection. .

There Is Insufficient information available to determine if contamination at depth may be the result of well installation
activities,

Usually, the maximum GTP calculated for the gross gamma ray data seems to coincde with the start of digital data E
collection. The exceptions are listed in Table 9. :
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Table 9. BY Tank Farm Zones with Highest GTP After Start of Data Collection

, Total | Subsurfaca | Zone | Max. | Year
Borehole | Depth | Condition |Depth| GTP |Max Isotopes
Number | fest Category feet fi*c/s | GTP Identified
22-01-01 100[TF Activity 0-6 400] 1985 B7es
22-02-01 _ 100]{TF Activity 0-10 800| 1985 ¥es
TF Activity 10-20 200 1984| ()
22-02-07 150[TF Activity 0-10 200 1986 — Cs
22-02-09 100[TF Activity 0-10 400 1986 Wicy
22-03-01 95[TF Activity 0-10 200 1986 Cs
22-03-05 ~ 100|Undetermined | 0-5 300 1984 Cs
22-03-09 100|Unstable early | 24-52 | 29,000 1976 ; 5 SRy
Unstable 48-95 | 16,000] 1976] “Co; 2'Sb
22-0409 | 100-125|TF Activity 0-8 200] 1984 s
Unstable early | 75-95 1,800 1980 Co
Stable 105-120 500] 1984 ®Co
22-04-11 100|TF Activity 08 200f 1984 TCs
22-05-01 100{TF Activity 0-10 | 130,000 1985 Tics
22-06-01 100[TF Activity 0-8 400] 1984 TCs
22-06-07 140[TF Activity 0-8 200 1984] ™es
|Unstable early | 52-80 1,100 1979 %o
22-07-01 100|Unstable early | 40-52 800 1976 Cs
22-07-02 100|Unstable 42-95 2,800] 1976 Co
22-07-07 100]Unstable 80-58 1,800 1976 ®Co
22-07-09 100[TF Activity 0-9 2,500 1584 Yies
22-08-01 100[7F Activity 0-12 | 200,000] 1989 s
Stabie 2-32 500 1976]  ©cCo; *sb
Stabie 32-42 2,400| 1976] *®cCo; Zsb
22-08-02 100[TF Activity 0-10 20,000 1993 s
22-08-09 100[TF Activity 0-10 80,000 1984 TCs
22-08-12 105[TF Activity 0-8 10,000[ 1589 ¥Cs
[Unstabie early | 25-40 300[ 1980 Cs
[Unstable earty | 60-82 1,000{ 1976 “co
22-09-02 100[TF Activity 0-10 2,000 1984| s
22-05-07 97|Unstable early | 40-50 9,000 1976 B
|Unstable early | 50-64 2,700] 1976] Bsb; Ry
22-09-08 98(Undetermined | 16-30 | 80,000 1985 Tics
Stable 43-52 150 1981 %Co
Undetermined | 76-90 100| 1985 “Co
22-10-05 100|{Unstable early | 55-75 300 1979 ®Co
22-10-07 100{Unstable early | 45-65 200] 1983 “Co
22-11-01 100|Unstable 19-28 4,000] 1984 Tics
22-12-03 100[TF Activity 0-10 | 200,000] 1980 s
22-12-07 100|TF Activity 0-10 1,500 1984 Bics

“Currently, isotopes cannot be identified from gross gamma ray data alone; therefore, isobopé with a i-apld rate of decay, such as
Ru-106, or at low enough ievels to decay below detection limits, may not be identified if the period of instabllity is prior to the
collection of SGLS data.
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3.5 Unstable Zones;

Periods of instablility are generally complex and ocour throughout the timeframe over which digital data were
collected. For many unstable zones, data collection started in 1975 while conditions in the zone were still unstable.
See Table 10 for a list of wells that had unstabie zones of contamination and details of the instability. Well 22-11-01
represents an unusual occurrence where Cs-137 appears stable in the zone from 19 to 28 feet until 1982, and
becomes qnstable after 1982. Cesium-137 appears as stable in other wells in the BY Tank Farm.
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Table 10. BY Tank Farm Unstable Zone Parameters

2€6¢ = INH

Total | Subsurface | Zone Interval
Borehole|Depth| Condition [Depth of Isotopes
Number| feet | Category | feet | Instability Identified **Comment
22-00-02 100|Unstable 64-96 1979-1994 @Co 'Cs decay curve fits, but was not used as >'Cs was not Id'd by the SGLS
22-00-03 145{Unstable early | 80-117 |  1975-1976 ®Co :
22-03-09 100[Unstable early | 2452 | 1975-1977 %Co; "Sh; "®Ru_|Ina. 1975-1976; decr, 1976-1977 '
Unstable early | 44-52 |  1975-1984 ) Inar, 1975-1960; sharp incr, 1980-mid 1982
Unstable 78-92 | 1975-1985 T ) Incr. 1975-1979; decr, 1979-1985
Unstable 48-05 1975-1990 — ®cp Ina. 1975-1976; stable 1976-1978; unstable decr, 1978-1950; stable 1990-1994
22-04-09  [100-125[Unstable early | 75-95 |  1974-1984 ~ ®cy Incr. 1979-1980; decr, 1980-0983; decr, 1982-1984
22-05-09 100]Unstable 55-90 |  1975-1985 — %gg Decr.
22-06-05 100{Unstable 36-50 1978-1981 ®Co; "B5b |Decr.
{Unstable 62- 1986-mid1991 ~ ®g Decr.
Unstable 28-84 | 1975-mid1975 “@Co; "5 |Inar.
Unstable 40-84 | 1979-1994 [Decr. mid 1975-1976; decr. 1979-1994
220607 140|Unstable earty | 40-52 | 1975-mid1982 OCs Dedr. _
Unstable early | 52-64 | 1975-1985 T gy Incr. 1975-1977; decr, 1977-mid1977; incr. mid1977-1979; decr, 1979-1985
Unstable early | 6480 |  1975-1984 ~ ®cp Incr. 1975-1981; decr, 1981-1584
Unstable early | 52-80 | 1975-mid1979 ~ ©cp Incr, 1975-1977; decr, 1977-mid1977; inar, mid1977-1979
220609 100|Unstabie earty | 70-90 1976-1976 TRy Incr. 1975-mid1975; decr, mid1975-1576
22-07-01 100|Unstable early | 4052 | 1975-1981 Dics Incr, 1975-1976; decr. 1976-1981
2207-02 100|Unstable early | 42-53 |  1975-1994 — ®cp Incr. 1975-mid1975; decr. mid1975-1984; decr, 1981-1994
JUnstable early | 53-70 | 1975-1999 — ®Cp Incr, 1975-1979; rapid Incr, 1979-early 1979; decr, eaﬂy 1979-1981; decr. 1961-1994
Unstable early | 70-82 | 1980-mid1987 T gy Incr, 1980-1981; decr, 1981-1987
Unstable early | 82-95 1975-1987 — ®gg Decr. 1975-1980; incr. 1982-mid1983; decr, mid1983-1987
23-07-05 1 JUnslable early | 4057 | 1975-1994 ~ Bgg Inar, 1975-mid1975; decr, mid1975-mid1978; incr. mid1978-1979; decr, 1979-1985
[Unstable eary | 57-65 |mid1978-mid1986]  %Co Incr. mid1978-mid1983; decr. mid1983-mid1986
Unstable early | 65-78 | 1981-mid1987 ) Inar.
22-07-07 100|Unstable earty | 30-54 | 19801994 ™Cs; 25Sb; Ry [Step decr. 1980-1981; fat near 0 to 1954
Unstable 80-98 1975-1985 "8Co; F5p Incr, 1975-1976; decr, 1976-1981; Incr. 1981-mid1981; decr. mid1981-1985
22-07-09 100{Unstable 62-74 | 1975-1986 T s Inar. 1975-mid1976; decr. m1976-1986
Unstable 7484 | 1975-mid1988 @y Incr. 1975-1979; decr. 1979-mid1980; incr. mid1980-1982; decr, 1982-mid1968
Unstable 84-94 1982-1989 ~ %y Incr. 1982-1986; decr. mid1981-1985; decr. 1985-1994
Unstable 94100 | 1981-1990 LN Incr. 1981-mid1981; decr. mid1981-mid1982; incr. 19584-mid1986; decr. mid1986-1990
22-08-01 100|Unstable 59-95 |  1975-1986 BCo; 250 Dedr.
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22-08-02 100[Unstable 44-62 1975-1994 ®Co; "2%5h  |Decr. 1975-1983 fiat near 0 1982-1994
|Unstable 62-72 1975-1994 “Egh Incr. 1975-1977; decr. 1977-1994
jUnstabie 72-84 | 1975-1994 *5ch Decr. 1975-1981; Incr. 1981-1985; decr. 1985-1994
IUnstable 84-100 | 1975-1994 “Bsh Decr. 1975-1988; Incr. 1985-1991; decr, 1991-1994
22-08-05 100[Unstable early | 63-74 |  1975-1986 Bco Decr.
Unstable early | 74-84 | mid1984-1990 %Co Incr. ' '
22-08-06 100[Unstable early | 73-83 | 1975-1977 Bco Aat
22-08-09 100{Unstable early | 72-84 1975-1976 BiCs; Doy Tner,
22-08-12 105|Unstabie early | 25-40 1975-1994 Cs Incr. 1975-mid1976; decr, mid1976-1978; incr. 1978-mid1960; decr. mid1980-1983; fiat near 0 19831994
Unstable early | 40-51 | - 1975-1989 ®Co; "2'Sh _ [Decr.
Unstable early | 51-60 |  1975-1983 ) |Dear, 1975-1975; Incr. 1979-mid1983
Unstable early | 60-70 | 19751987 ~ g |Decr.
Unstable early | 70-82 1975-1983 L) Incr.
22-09-07 100{Unstable early | 20-40 | mid1978-1982 Ry [Decr.
Unstable early | 40-50 |  1975-1984 Ry Incr. 1975-1976; decr. 1980-1964
Unstable early | 50-64 |  1980-1990 “Sp; Ry |Dec.
22-09-11 100[Unstable early | 38552 | 1975-1976 “DeRy Decr.
22-10-05 100{Unstable early | 55-75 1975-1979 ~®Co Incr.
22-1007 100[Unstable early | 4565 |  1580-1994 BCo Incr. $980-1983; decr, 1983-1985; fiat near 0 1985-1954
22-10-10 100|Unstable early | 58-76 | 19751980 ) Decr.
22-11-01 100]Unstable 19-28 1982-1994 “cg Incr. 1982-1984; decr. 1984-1994
22-11-09 100|Unstable early | 3446 | 1975-mid1978 o Aat

*Currently, isotopes cannot be identified from gross gamma ray data alone; therefore, Isotopes with a rapid rate of decay, such as Ru-106, or at low enough levels to decay below

detection limits, may not be identified If the period of Instability Is prior to the collection

of SGLS data.

**Unless otherwise nated, the GTP plot decreases consistent with the decay curve of known isotopes.
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5.0 Summary

A sunmary of the radionuclides present in the vadose zone of BY Tank Farm has been presented in this report. By
integrating SGLS data with historical dry weil survelllance data, knowledge is gained conceming the behavior of
radionuclides in the vadose zone over time. The SGLS data allow a rigorous conclusion about the identity, character,
and decay trends of isotopes present In a contaminated zone identified within the twenty-year period that the dry
well data were collected.

Five subsurface conditions were discerned during the analysis of the historical dry well data: dean, stable,
unstable/unstable early, tank farm activity, and undetermined. This dassification reflects the conditions in which
contamination is present (or not present) within the timeframe gross gamma ray data were collected electronically,
but says nothing about the conditions within the subsurface today. However, an assumption that the trend of the
data might continue unaltered seems reasonable, barring any event that changes the hydrogeologic or geochemical
conditions in the subsurface. On the basis of the data available at the time and within the scope of this report, a
statement cannot be made as to whether any of the isotopes present in the subsurface of the BY Tank Farm can be
remobilized.

Three of the cdlean wells oocur in the northwest comer of the tank farm, and two are south of the 104 tank. One
third of the contaminated zones appear to exist under a stable condition. Within the timeframe that digital data are
available, most of the zones that exhibit an unstable condition early on are currently stable and occur primarily in the
west half of the tank farm and around the 103 and 106 tanks. Six wells currently exhibit unstable conditions,
Additional wells may be exhibiting unstable conditions, but the contamination levels are too low to make a rigorous
determination. There were only six (three around. the 103 tank) zones spread throughout the tank farm where the
subsurface condition Is undetermined. More than half of the wells have indications of tank farm activity at the
surface and occur throughout the tank fam.

The most common Isotopes present throughout the subsurface of the BY Tank Farm are Cs-137 and Co-60. Cesium-
137 occurs in the top 20 feet of the subsurface throughout the tank farm in all but ten of the contaminated wells,
Cobalt-60 occurs through out the tank farm below 20 feet, primarily around tanks 101, 103, 107, 108, and 109, as
well as to the west of tanks 110 and 111. Anitmony-125 occurs beiow 15 feet and is located primarily around the
109 tank and the southeast region of the 103 tank. It is often hypothesized to have been present since, by the time
of the SGLS analysls, levels decayed to below the detection threshold. In a few Instances, Sb-125 was not identified
by the SGLS, yet the levels of radicactivity in four zones in four wells prior to the SGLS analysis suggest that there:
was sufficient Sb-125 present to have been identified by SGLS, given stable conditions. These zones are: 48 to 70
feet in well 22-00-04, 34 to 44 feet in well 22-02-09, 42 to 59 feet in well 22-08-01, and 40 to 51 feet in well 22-08-
12. Further analysis of these zones may be wamranted. Urankum-235/8 is identified only in well 22-11-08 from 56 to
66 feet. Europlum-154 is identified only in well 22-03-09 from 0 to 11 feet. Ruthenium-106 Is hypothesized to have
existed in the subsurface, although it is no longer at detectable leveis, primarily around the 103 and 109 tanks from
11 to 96 feet.

Two areas of the tank farm have wells with contamination at greater than 10,000 ft*c/s GTP. They are from the east
of the 109 tank to the west of the 108 tank and southeast of the 103 tank. The contamination ocours primarily in
two zones, surface (0 to 10 feet), and between 20 and 40 feet to between 80 and 100 feet except in well 22-03-05
where the contamination Is fairly consistent from the surface to 85 feet. Well 22-03-05 has high level contamination,
but It Is currently stable, The wells containing high levels of contamination in these areas of the tank farm are
surrounded by wells with significantly lower levels of contamination or no contamination at all and may indicate
proximity to point sources. These wells with high levels of contamination typically have very high levels of Cs-137
and are many times surmounded by wells with different Isotopes. It may be possible that the presence of other
isotopes Is masked by the strong presence of Cs-137.

Nine wells have unstable conditions at the end of data collection in 1994. Of these, the contamination in six welis is
less than 100 ft*c/s. Well 22-08-02 Is currently unstable from 44 to 100 feet and has contamination levels just under
4,000 ft*c/s. Well 22-03-09 is currently unstable with contamination less than 500 ft*c/s that has passed through
the bottom of the well in 1993 and appears to continue moving down at an estimated rate of 2 feet per year.,

Isotopes appear to move through the vadose at different rates depending on subsurface conditions. In general and
given similar conditions, of the isotopes found or hypothesized to be present in the BY Tank Farm, Cs-137 usually
moves downward the least and U-235/8 usually moves the deepest, with mobifity of the other isotopes falling
somewhere in between. Cs-137 occurs throughout the subsurface of the tank farm, both by itself and with other
isotopes. It occurs primarily by itself in the top 20 feet of 53 wells. This may indicate a high retention factor related
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to Cs-137 and soil interaction. U-235/8 occurs at a fairly shaliow depth in only one well in the BY Tank Farm. The

other isotopes Identified through SGLS analysis, and those hypothesized and supported by tank inventories, occur
throughout the tank farm from 20 to 140 feet. It is not known if contamination exists deeper than the bottom of any

given well although it is suspected in wells 22-03-09, 22-07-02, 22-07-09, and 22-08-02, Several anomalies present
in the data seem to stand out: ‘

o In wells 22-00-01, 22-03-05, 22-07-05, and 22-07-09, Cs-137 exists deep in the wells (as deep or deeper than
Co-60) with littie or no Cs-137 remaining in the upper portions of the borehole.

o In well 22-00-02, Cs-137 ks not identified with the SGLS analysis in the zone from 64 to 96 feet. Even though
the decay rate for Cs-137 fits the GTP plot, Cs-137 is not listed as existing in this zone.

e In well 22-00-10, Cs-137 was identified at 8 pCi/g during SGLS analysis and should appear in the gross gamma
ray logs at 46 feet, but doesn. ‘

e Occasionally, Cs-137 and Co-60 are viewable in the gross gamma ray data and not in the SGLS data.

e Ru-106 Is very mobile according to the current understanding of chemistry, and should therefore be found
deeper and more laterally extensive than is indicated in the BY Tank Farm.

« In the GTP plot for the surface contamination in the majority of wells is what appears to be a data spike
occurring in or near 1985 (Figure 8). The GTP values range from approximately 300 ft*c/s to 9000 ft*c/s with
the highest values occurring to the southwest of the 101 and 112 tanks. These spikes in the data are noticeably
absent from wells near the center of the tank farm and to the southwest around the 110 tank. In weli 22-11-01,
the spike appears in GTP in two additional plots below the surface to 29 feet. In several wells, more than one
spike appears in the GTP plot of the surface corelating with different timeframes.

Limits in the data available for examination make evaluation of the data incomplete and as such, the apparent
anomailes are unable to be explained. Information as to how or whether geology andfor geochemistry effect the
direction and extent of isotope migration in the subsurface is not considered in this report.
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Errata:
At the time of publication, the following errors were noted In the endosed figures:

Figure 2:
Missing scale; map is at same scale as the other maps

Figure 6:

22-00-04 has Ru-106 48-85°
22-02-01 has Co-60 40-96
22-03-07 has Ru-106 47-90°

Figure 7:

Sub-title should read all readings obtained with Nal probe except where noted.
22-03-05 should read Green GM probe 0-5’ 300; 5-15° 350; 15-60" 170K, 60-85" 1.7K
22-08-01 should read 59-82' 12K

Figure 8:

22-00-10 should read 1985 (400)

22-03-08 shouid read 1985 (1200); 1987 (1500); 1993 (1400)
22-12-05 should read 1984-85 (3500-3800)

22-12-09 should not have anything
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Borehole 22-00-01

Contamination (Cs-137) from 40-65 feet appears Stable
Contamination (Cs-137) from 70-84 feet appears Stable
Contamination (Cs-137) from 84-100 feet appears Stable

Grade thickness product from 40 to 65, 70 to 84, and 84 to 100 feet is decreasing
consistent with Cs-137 (HPGe identified) from 1975 to 1993. Note that the grade
thickness product is at low levels for these intervals.

Gross Gamma Survey Information

Probe Type . | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 140 ft

Survey Depth : | 140 ft

First Survey Date : | 1/16/1975

Last Survey Date : { 10/7/1993

Number Surveys : | 340

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values ; | <=0

Method Used to Compute Background : { Threshoid 0<val<50

Depth(s) where Contamination Identified | 40-65, 70-84, & 84-100 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Borehole 22-00-02

Contamination (Cs-137) from 0-14 feet is Stable
Contamination (Sb-125) from 45-56 feet is Undetermined
Contamination (Sb-125 & Ru-106) from 56-64 feet is Stable
Contamination (Co-60) from 64-96 feet is UNSTABLE

Grade thickness product from 0 to 14 feet is decreasing consistent with Cs-137 (HPGe
identified) from 1975 to 1993.

Grade thickness product from 45 to 56 feet is not decreasing consistent with Sb-125 (HPGe
identified), but the deviation cannot be precisely fit to known radionuclide decay rates. Thus the
classification is undetermined. Special note, there may be a possibility of downward migration,

but well below detection.

Grade thickness product from 56 to 64 feet is decreasing consistent with a least squares fit for
Sb-125 (HPGe identified) and Ru-106 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Sb-125 to Ru-106 of 0.72 as of Jan 1975.

Grade thickness product from 64 to 96 feet is not decreasing consistent with Co-60 (HPGe
identified). A slower decay rate such as Cs-137 makes an excellent least squares fit, however,
there is no indication of Cs-137 and cannot be justified. Downward movement is present at low
levels indicated by the stack plot, but the grade thickness product was computed over the entire
depth interval in order to conserve downward spreading.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/16/1975
Last Survey Date : | 6/17/1993
Number Surveys : | 206
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<vai<50
Depth(s) where Contamination Identified | 0-14 & 56-64 Stable, 45-56 Undetermined
in Gross Gamma Surveys . | 64-96 UNSTABLE
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
00 043
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Borehole 22-00-03

Contamination (Co-60 & Sb-125) from 40-80 feet is Stable
Contamination (Co-60) from 80-117 feet is UNSTABLE Early
Contamination (Cs-60) from 117-128 feet is Stable
Contamination (Co-60 & Sb-125) from 128-140 feet is Stable

Grade thickness product from 40 to 80 feet is decreasing consistent with
Co-60 & Sb-125 (both HPGe identified) from 1975 to 1993. The least squares fit results in gross
gamma contribution ratio of Sb-125 to Co-60 of 0.11 as of June 1993,

Grade thickness product from 80 to 117 feet is decréasing consistent with Co-60 (HPGe identified)
from 1976 to 1993, However, from 1975 to 1976 there is a rapid decrease in the grade thickness
product in excess of Co-60 decay.

Grade thickness product from 117 to 128 feet is decreasing consistent with Co-60 (HPGe
identified) from 1975 to 1993.

Grade thickness product from 128 to 140 feet is decreasing consistent with
Co-60 (HPGe identified) & Sb-125 (hypothesis) from 1975 to 1993. The least squares fit results
in gross gamma contribution ratio of Sb-125 to Co-60 of 0.22 as of June 1993.

Special note, Cs-137 is also HPGe identified, but not at high enough levels to register with gross
gamma for both intervals at 40-80 & 80-117 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : j 145 f

Survey Depth: | 145 f

First Survey Date : | 1/16/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 208

Analysis Notes

Number Surveys Rejected : { 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified in | 40-80, 117-128, & 128-140 Stable
Gross Gamma Surveys : { 80-117 UNSTABLE EARLY

Analyst Name : | R.R, Randall

Company Name : | Three Rivers Scientific
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HNF-3532 -REVO

Borehole 22-00-04

Contamination (Cs-137) from 0-10 feet is Tank Farm Activities
Contamination (Co-60 & Sb-125) from 48-70 feet is Stable
Contamination (Co-60 & Ru-106) from 70-85 feet is Stable

Grade thickness product from 0 to 10 feet is changing erratically indicative of tank farm
activities such as changes in transfer lines.
Grade thickness product from 48 to 70 feet is decreasing consistent with
Co-60 (HPGe identified) & Sb-125 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Sb-125 to Co-60 of 3.52 as of June 1993.
Grade thickness product from 70 to 85 feet is decreasing consistent with
Co-60 (HPGe identified) & Ru-106 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Ru-106 to Co-60 of 3.00 as of Jan 1975.

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

03: Neutron

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/16/1975

Last Survey Date .

6/17/1993

Number Surveys :

210

Analysis Notes

Number Surveys Rejected

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold 0<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10, 48-70, & 70-85 Stable

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific

00 055
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HNF;BSEZ “REVO

Borehole 22-00-10

Contamination (Cs-137) from 0-10 feet is Tank Farm Activities

Grade thickness product from 0 to 10 feet is changing erratically indicative of tank farm
activities such as changes in transfer lines.
Cs-137 was identified with HPGe detection at 46 feet to levels of 8 pCi/g, which would
normally show on the gross gamma log data, but does not, refer to stack plot.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types ; | 03: Neutron
Borehole Depth : | 120 ft
Survey Depth : | 120
First Survey Date : | 1/9/1975
Last Survey Date : | 10/4/1993
Number Surveys : | 385
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : { Threshold O<val<50

Depth(s) where Contamination Identified

0-10 Tank Farm Activity

in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

00 0ol
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HNF;3532 ~REVO

Dry Well Survey Analysis - Notes

Borehole 24 -/ Total # Surveys 2’7’} Probe Type 2%
#neutronsurveys > #GRSurveys 352
Log Date; )’}é'7f 1" lg-7-93 Last Presentation Plot Dates
(If different from 1* & Las(}
Contamination Zone Depth(s): 4z~ /-/ 7 Dy N\
Isotope from Spectral Survey: _ y—— /5//@}2 z \\ Max Survey Depth /| %7
GAPS.Txt\
Survey Date | num. Gaps | num. Sampies | Comment \
AN
A\
\
A\
Vo)
HI-ZONES. Txt E{_
Survey Date eason Selected num. Samples| Comment ?lf‘ G D2
;%ow Hp-bf  TO- U Sy 4F
Jﬁz,q(z»ﬂ}’ Py /jj’ L5 Zféi 7
NL
BackGnd. Txt

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

Ca %%mzé Z/ S i1 e e

|

Analyst Name _

SIW ver [ L ALSS 2.5
00 063
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Dry

Borehole ;22 2244 ~0 2

HNF=3532 -REVO

Well Survey Analysis - Notes
Total # Surveys _A//

Probe Type & 7

s 7ncutron surveys 4 # GR Surveys 204
Log Date: t“_/é - 2 1 r=/7-93  Last Presentation Plot Dates
8 (¢ ditterent Surn 17 & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: __ J7. M.;ﬁ.m,‘[' Max Survey Depth /7
GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
Sy g A i A58
HI-ZONES, Txt
Survey Daie eason Selecred lnum. Samples| Comment
AR
BackGnd. Txt
Survey Date  [Reason Selected| num. Samples | Feq Clean Avg Bky | Comment

Analyszs Notes

e

Analyst Name

e

SIW ver [ A7 45" 2 -3
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HNF=-3532 -REVO
filein 1= "twoss-s6.xt*  Well 21-00-02
A := READPRN (filein) yI o= AS” net = A7 bkg := ASS” max i= A
.
N := last(yr) N =194 im0.N k = 0..300 j=0..299 Teu = 3.27
Eu variables are Co-60
o = 5.27 Tes = 2.77 aco := 00 acs = 1415 u variables are Co-6
aeu = -18
- (yri - 75) In2) - (yri - 75) n2) - (yri - 75) In2)
Cs, i= acs'e ws Co, 1= aco-e o Eu, := aeu-e = tot, i= Cs, + Bu,
gross, = net, Cs variables are Sb-125
This data edited for spurious points
2000 T T T T T T T
1500 [~ .
Bross,
® 1000 -
tot,
500 — —
N
0
74 %0
2
- (“i" 75)1-2(_2.?. - (yri - 75) In(2)
ssq(al ,a3) :=Z gross. - | al-e ™ +ale Teu
i
Given
ssq(acs,aeu)=0 1=]
ocs )
[ ] := Minerr(acs, aeu) 3
aeu acs = 1.425-10 oeu =-46.978
Sb-125 Co-80
acs
2) In{2} - ==30,338
“(m- 75)”—;;' (v~ 75) o oeu
Cs; = acs'e Ey, = aeue tot, = Cs, + By,
. Eu,
<0>  _ <1> = ". MYy o — =-0.162
\_/ out” "~ =yr out "~ i=tot WRITEPRN( "twop.txt") = out 1 Csy
Unreasonable fit
Two comp dacay45-56.mcd 8/28/08

00 065

Page 1



HNF=3532 -REVO
filein = "twos6-64.xt'  Well 21-00-02
A = READPRN((filein) yI = A net = A< bkg := ASS” max = A
et Teu = 1
N = last(yr) N =198 im0.N k= 0..300 j=0..299
= - = - Eu varigbles are
tco = 5.27 Tes = 2,77 aco =0 acs = 534 RU-1 asy := 744
- ;- 75) 222 - o~ 78) 222 -y = 75) 22
Csi i= 4C8°@ o8 Cc:i '= aco-e o Eui = agu-e w1 tot, := Cs; + Eu,
gross, := net; Cs variables are SAb-125
This data edited for spurious points
1300 T T T T T T T T T
1000 |~ _
gross;
o
toti
500 |- -
o/
0 ]
74 92 94
2
-(yr.l—"!s)«-}f(-& -(yri— 75)-1"_7‘(2
ssq(al,a3) :=Z gross, - [al-e ™ t+la3e eu
i
Given
ssq(acs,aeu)=0 1=]
ocs .
[ } 1= Minerr{acs, aeu)
oeu ocs =534 oeu =744
Sb-125 Ru-108
acs
2 2 —=0.718
- (1m; = 75) .."1:.-;2 - (= 75) .l.“ng) -
Cs, = acse Eu, = oeue
\/} tot, := Cs, + Eu,
Euy
- a0 ?
out®” = yr out™! := tot WRITEPRN("twop56-64.txt" } = out Csy 3.915:10
Two comp decay56-64.mcd 8/28/08 Page 1

00 nee
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HNF;3532 -REVO

Dry Well Survey Analysis - Notes

224

N . :
Borehole X L~/ 77 Total # Surveys 2} 7 Probe Type 0¥
# GR Surveys 225~

# neutron surveys

L;‘;/'? \“’7.9 Last

Presentation Plot Dates

Log Date: }’&7}/ 1*

(f ditferent from 1" & Last)

Contamination Zone Depth(s): 48~ |
Isotope from Spectral Survey: jaZ J'Lt}f/ﬂ"f Max Survey Depth ) Zﬁ—'
GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
Analysis Notes
90 -  gwma A L7 2l Lo £ 506
Jj[?—/'?ﬁf ’// '/ . L ._/‘[ :
2 44’. Ll I/ ra ._ A ;f o 1l P o ,"/
hood ol aille, bt odmnIE, s &

S/W ver TF@/ /};5 200
00 NER

Analyst Name M/JZ/
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HNF;353.2 ~REVO

filein = “twod0-80*  Well 24-00-03
A = READPRN(filein) yr= AN net = A<7> bkg := A6” max = A<
N := last(yr) N =197 im0.N k = 0..300 j=0..299 wou =277
Eu veranios are,
tco =527 Tes = 5.27 aco =0 acs = 15120 EE_V%ﬁ blaeua‘:el4790
- yri_-,s),h(z) _(yri_—,vs),_l_‘}(ﬁ_l _(yri_']s)._]'l(ﬂ
Cs, = acs'e Tes Co, i= aco-e teo Eu, := aeu-e Rl | tot = Cs; + Eu,
gross, i= net; Cs variables are Co-60
This data edited for spurious points
4
410 I T 1 T T T T ;
310t |- =
\J
gross,
4 | -
o 2410
1
1e10% -
o ! i i L i i ; ]
74 76 78 80 82 84 86 88 90 92 94
b
in(2) in(2)7P?
R o)
ssq(al,a3) :az gross, - {al-e +ad-e
i
Given
ssq{ acs,aeu)=Q 1=1
ocs .
[ } = Minerr{ acs, asu) 4 4
oleu acs = 1.496+10 cteu = 1.47+10
Co-60 Sb-125
ocs
2 2 e == 1018
(=75 %;_). (- 79) E(;ul won
Cs, i= acse Ey, = oeure tot, := Cs; + Eu,
Euy
out®” = yr out™  := tot WRITEPRN( "twop40-80.txt" ) := out ﬁ =o.lt
Two comp decay40-80.med 8/28/98 Page 1

00 070



HNF;3532 “REVO
filein := "two128-140.0¢t" Well 21-00-03

A = READPRN( filein) yr = A<I> net = AT bkg = ASE> max = A
Ni=last(yr)  N=199 im0.N k = 0..300 jim0..299 Teui=2.77
- o " ~ Eu variables are
Tco = 5.27 Tes = 5.27 aco:=0 acs 1= 400 Sb-125 sgeu = 700
- (= 75) In(2) - (5= 75) In(2) - (- 75)&2
Cs, := acs-e es Co, 1= aco'e o Bu, i= aeu-e g tot, = Cs, + Ey,
gross, i= net, Cs variables are Co-60
This data edited for spurious points
1500 T T T T T | T T T
o
1000 [~ .
gross;
-3
tOti
500 — —
0
74 94
gross, al-e +a3-e
ssq(al ,a3) :=Z 3= z
= | (o - 74) (yri - 74)
Given
ssq{acs,aeu)=0 1=]
ocs
[ ] := Minerr{ acs,aeu)
Geu ocs =388.289 ceu = 588.076
Co-60 Sb-125
ocs
2 2 — =(),564
- (7= 75) %sl (- 75) l’_f.e;l P
Cs, = acse Eu, := aeu'e tot, i= Cs; + Eu,
Euy
w out® =yt outS T =0t WRITEPRN( "twop40-80.txt" ) := out [
Two comp decay128-140.mcd 8/28/98 Page 1

00 671



HNF;3532 “REVOD

% Dry Well Survey Analysis - Notes
j— . : 7 g

Borehole 2A-00-C 9( © Total # Surveys _}_‘_’_L_“_ Probe Type _Qi
# neutron surveys 2. # GR Surveys _2/ &

Log Date: | ‘2 é '7fl 1* [,=<17-9% Last Presentation Plot Dates
M ) (I ditYerent trom 1* & Last)
Contamination Zone Depth(s): o
Isotope from Spectral Survey: __[5 A Ce s Ve Mng/s Max Survey Depth ) CF_
GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt

ent

Survey Date eason Selected mum. Samples; Comm
I .
. v O-12
LU 7 s ful) — 257

Survey Date |Reason Selected| num. Samples

BackGnd.Txt
Feq.Clean Avg Bkg | Comment

Analysis Notes
O HE-70 Tt G
Analyst Name {, A 7 / SIW ver J/EKEEE 2 >

00 073




HNF;3532 “REVO

filein := "twods-70.0t'  Well 21-00-04
A := READPRN( filein) yr = A< net = A7 bkg := AE> max 1= A<
Nimlast(yr) N =193 im0.N k = 0.. 300 ji=0..299 Teu =277
Eu varj re
tco = 527 tcs 1= 5.27 aco := 00 acs =20 Sb-125  aeu = 480
-(yri-75)£(ﬁ -(yr.l-vs)f‘ﬁ)_ . yri—7s)£‘(_3.).
Cs, = acs-e s Co, = aco-e o Eu, := geu-e ™ tot, := Cs, + Eu,
gross; := net, Cs variables are Co-80
This data edited for spurious points
800 | T T | T ! | T
-]
600 -
gross;
© 400~ -
tot,
W00~ —
0
0 1 —l
74 88 90 92
2
- (- 15)&’. - (y5,~ 75) In(2)
ssq(al,a3) :=Z gross, ~[al-e ™ ra3e e
i
Given
ssq{acs,aeu)=0 1=]
ocs _
[ ] = Minerr{ acs , aeu)
Cgu ocs =19.557 oeu =485.548
Co-80 Sh-125
ocs
‘ 2 2 — =0.04
-y = 75) ___";) - (= 75) L‘n(eu) o
Cs, = acse Eu, = ceu-e tot; = Cs; + Eu,
Euy
ot = yr out~'> := tot WRITEPRN( "twop48-70.txt" ) = out E;; =3.525
Two comp decay48-70.med 8/28/08 Page 1

00 073



HNF;3532 “REVO
filein = "two70-85.txt* WOl 21-00-04

A = READPRN(filein) yri= AL net 1= A< bkg = ASE> max 1= A4
N’
N = last(yr) N =199 im0.N k= 0..300 jm0.299 veu = 1
= = = " Eu variables are
Tco = 5,27 Tes = 5,27 aco = 00 acs = 270 RU108 oy = 820
Cs, = acs-e s Co, := aco-e wo Eu, := geu-e = tot, = Cs, + Eu,
gross; = net, Cs variables are Co-60
This data edited for spurious points
1500 T | T T T T | T T
1000 |- —
gross;
o
oty
500 - —
\—/
S O o0 .0 ©
0 1 T
74 90 92 94
2
- (- 75)~.".‘(;Zl - (- 75)3’(;.5.).
ssq{al ,a3) = Z gross, - [al-e ™ yale e
i
Given
ssq(acs,aeu)=0 1=1
OCS .
[ ] = Minerr(acs, aeu)
oou acs =272.956 ceu =818.978
Co-60 Ru-108
oes
2 2 —-=0333
“ (yri - 75) «% - (yri - 75) LT;‘“‘)' aeu
Cs, i= acse Eu, i= cceu-e tot; := Cs; + En,
Euy -5
| out®” = yr out™ = tot WRITEPRN("twop70-85.txt" ) = out Coy 9.422+10
o/ _
Two comp decay70-85.mcd 8/28/98 Page 1

00 p4



HNF=3532 -REVO

@ 7/ Dry Well Survey Analysis - Notes

Borehole 22 -0 -/ € Total # Surveys > £° % Probe Type 24
# neutron surveys _ 4 # GR Surveys ‘2 35
Log Date: |- 9-7¢ 1* 7-4-93 Last Presentation Plot Dates
g Date 1.0 i as resentation Plo e
Contamination Zone Depth(s): "
Isotope from Spectral Survey: _ (5 ,@.,7/ 4 L5 Max Survey Depth Z A0
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt
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HNF;3532 “REVO

Borehole 22-01-01

Contamination (Cs-137) from 0-6 feet is Tank Farm Activity
Contamination (Cs-137) from 6-15 feet appears Stable

Grade thickness product from 0 to 6 feet is intermittently changing from 1975 to 1987
which is indicative of tank farm activities such as a transfer line activity. The grade
thickness product for this interval is decreasing consistent with Cs-137 (HPGe identified)
from 1987 to 1993.

Grade thickness product from 6 to 15 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993. The levels are near threshold.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 406

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-6 Tank farm activity, 6-15 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;3532 “REVO

Borehole 22-01-03

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product from 0 to 10 feet is intermittently changing from 1975 to 1986
which is indicative of tank farm activities such as a transfer line activity. The grade
thickness product for this interval is decreasing consistent with Cs-137 (HPGe identified)
from 1986 to 1993,

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 395

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-10 Tank farm activity
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;35}2 ~REVO

Borehole 22-01-04

Contamination (Cs-137) from 0-135 feet is Tank Farm Activities
Contamination (Cs-137) from 15-30 feet is Stable
Contamination (Co-60 & Sb-125) from 30-60 feet is Stable

Grade thickness product from 0 to 15 feet is changing erratically indicative of tank farm
activities such as changes in transfer lines.

Grade thickness product from 15 to 30 feet is decreasing consistent with
Cs-137 (HPGe identified) 1975 to 1993, within systematic limitations.

Grade thickness product from 30 to 60 feet is decreasing consistent with
Co-60 (HPGe identified) & Sb-125 (hypothesis) from 1975 to 1993, within systematic
limitations. The least squares fit results in gross gamma contribution ratio of Sb-125 to
Co-60 of 6.38 as of Oct 1993.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 03: Neutron

Borehole Depth : | 100 f -

Survey Depth : | 100 fi

First Survey Date : | 1/16/1975

Last Survey Date : | 10/4/1993

Number Surveys : [ 408

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-15 Tank Farm Activity,
in Gross Gamma Surveys : | 15-30 & 30-60 Stable

Analyst Name : | R.R, Randall

Company Name : | Three Rivers Scientific
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HNF;3532 “REVO

Borehole 22-01-07

Contamination (Cs-137) from 0-6 feet is Tank Farm Activity
Contamination (Cs-137) from 6-15 feet is Stable
Contamination (Co-60) from 40-55 feet is Stable

(rade thickness product from 0 to 6 feet is intermittently changing from 1975 to 1987
which is indicative of tank farm activities such as a transfer line activity. The grade
thickness product for this interval is decreasing consistent with Cs-137 (HPGe identified)
from 1987 to 1993.

Grade thickness product from 6 to 15 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993. The levels are near threshold.

Grade thickness product from 40 to 55 feet is decreasing consistent with Co-60 (HPGe
identified) from 1975 to 1985.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Qther Probe Types : | 03. Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/9/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 394

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-6 Tank farm activity
in Gross Gamma Surveys : | 6-15 & 40-55 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF=3532 -REVO

Borehole 22-01-10

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 15-25 feet is Stable
Contamination (Cs-137 & Co-60) from 25-44 feet is Stable

Grade thickness product from 0 to 10 feet is intermittently changing from 1975 to 1987
which is indicative of tank farm activities such as a transfer line activity. The grade
thickness product for this interval is decreasing consistent with Cs-137 (HPGe identified)
from 1987 to 1993.

Grade thickness product from 15 to 25 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993.

Grade thickness product from 25 to 44 feet is decreasing consistent with
Cs-137 (HPGe identified) & Co-~60 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Co-60 to Cs-137 of 0.03 as of Oct 1993. The
very low level of Co-60 is only required to have the grade thickness product follow a
consistent trend.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/9/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 419

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 0-10 Tank Farm Activity,
in Gross Gamma Surveys : [ 15-25 & 25-44 Stable,

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF=3532 -REVO

)7/ Dry Well Survey Analysis - Notes
Borehole X 2 L/~ / - Total # Surveys HO%  Probe Type 0 é/
# neutron surveys _ 22 # GR Surveys
Log Date: Hé’ Z[ 1" | -4~% _ Last Presentation Plot Dates
(0 different from 1= & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: (2 {pp jﬁ_/m//; ol 6 ;%(j} il Max Survey Depth &gﬁ
GAPS. Txt
Survey Date num, Gaps | num, Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected mum. Samples| Comment L y
D=8  12AR  zlommse
J;Aé M O—p £ [ L=

BackGnd. Txt
Survey Date [Reason Seiected] num. Samples | Feq.Clean Ave Bkg

Comment

Analysis Notes

—

Analyst Name

S/W ver :77): é‘/@{‘("‘_ 2
00 098




HNF;3532 “REVO

Dry Well Survey Analysis - Notes

—/
Borehole 22-0/~072 Total # Surveys 377 Probe Type 27 _
# neutron surveys _ 2 # GR Surveys 39 5

Log Date: /-&, _72 | ™ (p-H-93 Last Presentation Plot Dates

¢ ’ ] (If different from 1 & Last)
Contamination Zone Depth(s): _ 0~/Z
Isotope from Spectral Survey: et

GAPS. Txt

Max Survey Depth [ 072

Survey Date | num, Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected num. Samples| Comment » .
/;}'74"/2 5?4 Q] j 3

)=

BackGnd. Txt

Survey Date {Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment

Analysis Notes

=12 Mﬁﬁ

t}

Analyst Name W S/W ver T/Jf éw/(/":? 2
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HNF;3532 ~REVO

Y Dry Well Survey Analysis - Notes
\—/ , ,
Borehole 24 - D! = 04 - Total # Surveys 4 /0 Probe Type 4
_ — # neutron surveys _ 2 # GR Surveys 1} 08~
Log Date: / 'M ”Z N 10-4 9%  Last Presentation Plot Dates
. (f diffecent from 1° & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: _C< |- C— Max Survey Depth 100
GAPS. Txt
Survey Date | num. Gaps | num. Samples | Comment
HI-ZONES.Txt
Survey Dale eason Selected inum. Samples! Comment -
Loy lo  femd 22 (s

BackGnd. Txt
Survey Date |Reason Selected] num. Sampfes | Feq.Clean Avg Bkg | Comment

Analysis Notes
P67 5= 22 32 L2

Analyst Name é% ZM/ S/W ver V%Q-L
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HNF-=3532 -REVO
filein = "wo30-60.t"  Well 21-01-04
A = READPRN(filein) yri= A<l net 1= A< > bkg := AS6> max = A4
N
N := last(yr) N =391 i=0.N k = 0..300 jm0..299 Teu =2.77
- - 00 - Euy varigbles are
tco = 5.27 165 = 5.27 aco = 00 acs = 24 §b'125 seu = 1384
- yr-75) In(2) -(yri_'fs)»_@ -(yri—75)wh_‘(2
Cs. = acs-e s Co, := aco'e o Eu, := acue el tot, = Cs, + Bu,
gross; := net; Cs variables are Co-60
This data edited far spurious points
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i
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(795 (=792 ass
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Euy
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o/
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HNF;3532 “REVO

Dry Well Survey Analysis - Notes
o/
Borehole {2 -0/~ 2 Total # Surveys 3 24& Probe Type © g

# neutron surveys 2, # GR Surveys

. —
LogDate: |-7-7/4 1* {p=2 -2> Last Presentation Plot Dates
& A different rom 1 & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: 44~4p Max Survey Depth Y cy
GAPS. Txt
Survey Date | num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected inum. Samples| Comment
BackGnd.Txt

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes
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Dry Well Survey Analysis - Notes

Total # Surveys L/ A/ Probe Type 24
# neutron surveys _ -

# GR Surveys 4 /9
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GAPS.Txt
Survey Date num. Gaps [ num. Samples | Comment
HI-ZONES. Txt¢
Survey Date eason Selected num. Samples| Comment , o L Ly
Lockes Ve rez Tl i g ll]

: BackGnd. Txt
Survey Date [Reason Selected| num, Samples | Feg Clean Ave Bkg | Comment
Analysis Notes
C—)C iy & 24— AL, . -
> CP’H.L%LWZ&LMK YA

T,;

Analyst Name /{;g[ W

S/W verm//f Z. Z».

00 104




HNF;353.2 “REVO
filein t= "two. " Well 21-01-10

A = READPRN((filein) yr o= A< et 1= AT bkg i= ASS> max = A4
o/
N := last{yr) N =407 i=0.N k= 0..300 j=0.299 veu = 5.27
Eu variables are C0-60
Tco = 5,27 Tes:= 30,17 aco = 00 acs = 463 vaniables are Co-60
aeu = 116
- [y, - 75) 2 -(yri-vs)i’;‘(_zl -y - 75) 22
Cs, = acs'e Tes Co, = aco-e oo Eu, '= asue Ry | tot; := Cs; + By,
gross; i= net, Cs variables are U238
This data edited for spurious points
700
600
500 —
gross;
©
tot,
400 -
300 —
N
200 | ] A ] 1 I 1 | |
74 76 78 80 82 84 86 88 50 92 94
i
-(yrl—']s)a_.ﬁ -(yrl—-TS)l.l..n..(.%.). 2
ssq{al ,a3) :=Z gross, - [al-e © yade e
i
Given
ssq{ acs,aeu)=0 1=]
olCS
[ ] 1= Minerr{acs,aeu)
aen cics =463 aeu =116
Cs-137 Co-60
ocs
2 2 —_ =3.991
- (v~ 75) % - = 75) % wen
Cs; = acsee Euy, = aeu-e tot, := Cs; + Eu,
Euy
out®” = yr out<> = tot WRITEPRN( "twop.txt" } 1= out E;N_ =0.033
N
Two comp decay25-44.mcd 8/28/98 Page 1
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Borehole 22-02-01

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 10-20 feet is Tank Farm Activity
Contamination (Cs-137) from 40-53 feet is Stable
Contamination (Ru-106) from 55-75 feet is Stable
Contamination (Co-60 & Ru-106) from 80-96 feet is Stable

Grade thickness product, Cs-137 (HPGe identified), from 0 to 10 and 10 to 20 feet is erratic,
indicative of tank farm activities such as transfer line operations. The grade thickness product
appears stable from 1986 to 1993 for 0-10 feet and stable from 1984 to 1993 for 10-20 feet.
Grade thickness product from 40 to 53 feet is decreasing consistent with Cs-137 (FIPGe
identified) from 1975 to 1993. (Special note the possibility of Co-60 at very low levels may
account for the very slight deviation from 1975 to 1983.

Grade thickness product from 55 to 75 feet is decreasing consistent with Ru-106 (hypothesis)
from 1975 to 1993, but at very low levels.

Grade thickness product from 80 to 96 feet is decreasing consistent with a least squares fit for Co-
60 (HPGe identified) and Ru-106 (hypothesis) from 1975 to 1993. The least squares fit resuits in
gross gamma contribution ratio of Ru-106 to Co-60 of 2.18 as of Jan 1975.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03; Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/9/1975

Last Survey Date : | 10/27/1993

Number Surveys : | 593

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-10 & 10-20 Tank Farm Activity
in Gross Gamma Surveys : | 40-53, 55-75, & 80-96 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;3532 -REVO

Borehole 22-02-02

Contamination (Cs-137) from 0-6 feet is Tank Farm Activity
Contamination (Cs-137) from 6-18 feet is Stable

Grade thickness product from 0 to 6 feet is erratic indicative of tank farm activities such
as transfer line operations.
Grade thickness product from 6 to 18 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993.

Gross Gamma Survey Information

Probe Type : | 04; Nal
Qther Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/9/1975
Last Survey Date : | 10/27/1993
Number Surveys : | 540
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified

0-6 Tank Farm Activity

in Gross Gamma Surveys : | 6-18 Stable
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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HNF;3532 -REVO

Borehole 22-02-05

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product from 0 to 10 feet is erratic indicative of tank farm activities such
as transfer line operations.
Grade thickness product from 0 to 10 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1986 to 1993.

(Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 03: Neutron
Borehole Depth : | 100 &
Survey Depth : | 100 f#
First Survey Date : | 1/16/1975
Last Survey Date ; | 10/27/1993
Number Surveys : | 545
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10 Tank Farm Activity

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=3532 -REVO

Borehole 22-02-07

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product from 0 to 10 feet is erratic indicative of tank farm activities such
as transfer line operations.
Grade thickness product from 0 to 10 feet is decreasing consistent with
Cs-137 (hypothesis, no HPGe data) from 1986 to 1993.
Special note, the average background changed consistently after May 25, 1978.

Gross Gamma Survey Information

Probe Type : | 04 Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 150 ft
Survey Depth : | 150 fi
First Survey Date : | 1/9/1975
Last Survey Date : | 10/20/1993
Number Surveys : | 452
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10 Tank Farm Activity

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF;‘;353.2 “REVO

Borehole 22-02-09
Page 1 of 2

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Sb-125) from 20-26 feet is Stable
Contamination (Sb-125 & Ru-106) from 26-34 feet is Stable
Contamination (Sb-125 & Ru-106) from 34-44 feet is Stable
Contamination (Co-60 & Cs-137 & Ru-106) from 44-52 feet is Stable
Contamination (Co-60) from 55-65 feet is Undetermined

Grade thickness product, Cs-137 (HPGe identified), from O to 10 feet is erratic, indicative of
tank farm activities such as transfer line operations. The grade thickness product appears stable
from 1986 to 1993 for 0-10 feet.

Grade thickness product from 20 to 26 feet is decreasing consistent with Sb-125 (hypothesis)
from 1975 to 1993.

Grade thickness product from 26 to 34 feet is decreasing consistent with a least squares fit for
Sb-125 (hypothesis) and Ru-106 (hypothesis) from 1975 to 1993. The least squares fit results in
gross gamma contribution ratio of Ru-106 to Sb-125 of 5.34 as of Jan 1975. Note, Cs-137 HPGe

identified, but at low enough levels to not register above threshold.

Grade thickness product from 34 to 44 feet is decreasing consistent with a least squares fit for
Sb-125 (hypothesis) and Ru-106 (hypothesis) from 1975 to 1993. The least squares fit results in
gross gamma contribution ratio of Ru-106 to Sb-125 of 0.19 as of Jan 1975. Note, Cs-137 HPGe

identified, but at low enough levels to not register above threshold.

Grade thickness product from 44 to 52 feet is decreasing consistent with a least squares fit for
Ru-106 (hypothesis) and Co-60 (HPGe identified) and Cs-137 (HPGe identified) from 1975 to
1993. The least squares fit results in gross gamma contribution ratio of Ru-106:Co-60:Cs-137 of
1780:613:106 as of Jan 1975,

Grade thickness product from 55 to 65 feet is decreasing consistent with Co-60 (HPGe
identified) from 1975 to 1993, but at very low levels. There may be some indication of Ru-106
at low levels very early (1975-1976), but such a short time cannot be used to differentiate stable

from a hypothesis fit.
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HNF;‘}3532 “REVO

Borehole 22-02-09
Page 2 of 2

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

03: Neutron

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/16/1975

Last Survey Date :

10/27/1993

Number Surveys :

607

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys .

0-10 Tank Farm Activity, 20-26, 26-34, 34-
44, & 44-52 Stable, 55-65 Undetermined

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF;3532 ~REVO

ﬁ f%?/ Dry Well Survey Analysis - Notes
“—Borehole 272 ‘vﬁ 2 "é’[ Total # Surveys [pZ 2~  Probe Type D 2

. # neutron surveys _ 4 # GR Surveys 59 %
LogDate; [ ~%-725 1* 1. 27-97% Last Presentation Plot Dates
A (If different from 1™ & Last)

Contamination Zone Depth(s): -
Isotope from Spectral Survey: (", 4 (p z Max Survey Depth for
GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
. HI-ZONES. Txt
Survey Date  [Reason Selected lnum. Samples{ Comment
N
BackGnd, Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
Analysis Notes
O )L — RO Ly - 572 52—~ 2L
x}. & 3‘ . C_.e t }? i
S5 s A

o

Analyst Name

S/W ver T/’Zé‘)’?)/f/(’ 22
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filein := "two. txt" Well 21-02-01
A := READPRN(filein) yrie AS1> net 1= AT bkg = ASE> max = A4
o BD-98 fest
o/
. . Teu:=1
N = last(yr) N =515 tim0.N k:=0.300 jm0..299
— - . o Eu variables are
7¢0 1= 5.27 Tes = 5.27 aco =00 acs = 172 RUA0B oy = 375
- (yri- 75) 2 - (yri— 75) In2) - (yri- 75) In(2)
Cs, = acs-e s Co, i= aco'e o Eu, = seu-e ™ tot, = Cs; + Eu,
gross; = net; Cs variables are Co-60
This data edited for spurious points
600 T T | T T | | T
400 |-
Eross;
L]
tot,
200 |-
o/
0
74
- (= 75) n(2) - (- 75)1._2.). :
ssq(al ,a3) :-Z gross, ~ [al-e ™ ya3e u
i
Given
s3q(acs,aeu)=0 I H
ocs i
[ } 1= Minerr(acs, aeu}
aeu acs = 172.836 oeu = 375.357
Co-60 Ru-108
ocs
2 2 — =046
~(ym; = 75) Hm';')' it 75)“11-1;"“_) ceu
Cs, = acs-e Eu, i= aeu-e tot, = Cs; + Eu,
Euy
- a0
out®” = yr out!” := tot WRITEPRN("twop.txt") = out G =6.068-10
—
8/28/98 Page 1
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Borehole AA -0 2— A
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HNF=3532 -REVO

Dry Well Survey Analysis - Notes

Log Date: |- 2»22v "

Contamination Zone Depth(s):

Total # Surveys 5 7 5
# neutron surveys

1£20-%  Last

Probe Type 4 7

# GR Surveys 542

Presentation Plot Dates
(f different from 19 & Last)

Isotope from Spectral Survey: (< (& Mz/}g’m

Max Survey Depth &2

GAPS. Txt
Survey Date | num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected inum. Samples| Comment p -
i ; 2 Lo 72187 [~
A LA Y
I
N/
BackGnd. Txt
Survey Date |Reason Selected| num. Samples Avg Bkg | Comment

Analysis Notes

K vl

Analyst Name é{/ %Zﬁ/_///f////

00 105

S/W ver Z:Fé/%/sz// A




“~Borehole AR-O0R-04

1724

Dry Well Survey Analysis - Notes

LogDate: J~/[-7% 1*

HNF;3532 “REVO

Total # Surveys 5 17’?

# neutron surveys

102792 Last

Contamination Zone Depth(s): ___ O —| 2
Isotope from Spectral Survey:

/

Probe Type 02 D2
# GR Surveys 544

Presentation Plot Dates

(If different from 1® & Last)

Max Survey Depth { 20

GAPS. Txt
Survey Date | num, Gaps | num. Samples | Comment
HI-ZONES, Txt
Survey Date eason Selected jnum. Samples| Comment o . L -
L=/
& L L ]
"r
BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feg.Clean Avg Bkg | Comment
Analysis Notes

\l.;
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HNF=3532 -REVO
Dry Well Survey Analysis - Notes.

./ ~
Borehole 2.2 " 02\’07 - Total # Surveys ﬁé' f Probe Type 2

# neutron surveys __ 2. # GR Surveys 5 2
Log Date: [~4-746 1* (027 9% _Last Presentation Plot Dates

(If different from 1* & Last)

Contamination Zone Depth(s): D-/7

Isotope from Spectral Survey: _ yy#% _X/pyg Max Survey Depth [ £ 2

GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected num. Samples| Comment P
g-lo mm

N 1

BackGnd.Txt

Survey Date |Reason Selected] num. Samples | Feq Clean Avg Bkg | Comment

L |

a

_Analysis Notes

Analyst Name M\  SWver IFEApE 2 2
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HNF=3532 -REVO
Dry Well Survey Analysis - Notes

o’ 2
Borehole 24~ 02~01 Total # Surveys (z / 0 Probe Type
é » #L ne;\tron %urveys Y # GR Surveys 74
Log Date: [~/ -7 P-A7-7% Last Presentation Plot Dates
& il _7 (f different from 1* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: _Co 4 (7 Max Survey Depth ) 0/
| GAPS.Txt
Survey Date num. Geps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment .

BackGnd. Txt

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

nalysis Notes

N A
CEIT W
2p-2¢&

2L =2H
e

HE -~ 2

YT

T:z

AmmemeQZQQJéZQzéééyl - sWverl Frirses.n
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HNF=3532 -REVO
filein := "two26-34.x"  Well 21-02-09
A = READPRN(filein) yr = Aq > net = A<7> bkg = A.<6> max = A<4>
N = last(yr) N =577 im0 N k= 0..300 iw0.299 Teu:=1
i o - B Eu variables are
Teo = 5.27 Tecs = 2.77 aco = 00 acs = 82 RU-106 gen = 419
2
- (- 75) In(2) -(yri—‘lS)-m(Z) -(yri—'IS)n..lfl(_.).
Cs, = acs'e s Co, 1= aco-e oo Eu, = aeu-e o tot, = Cs, + Eu;
gross; \= net, Cs variables are Sb-125
This data adited for spurious points
500
400 —
300 -
gross;
(-
toti
200 -
100 |-
0
74

In(2) (2 ]2
- (yri— ';'s)awT - (yri - 75) -;u-}
ssq(al,a3) :sZ gross, - jal-e +a3-e
i
Given
ssq{acs,aeu)={ 1wl
ocs
[ ] = Minerr (acs, aeu)
oeu oics = 79.253 cteu = 423.444
Sh-125 Ru-106
ocs
2 2 — =187

- 75)‘1%3—) (= 7) E’(w.:). ey

Cs; = ocs'e Euy, = cteure tot, := Cs, + By,
<0 > <i> E-HE =1.279.10 3
out = yr out  ~ = tot WRITEPRN{ "twop26-34.txi" ) i= out Csy )

Two comp decay26-34.mcd

Page 1



N

teu:= 1

aeu = 300

tot, i= Csi + I-Eui

Cs variables are Sh-125

HNF=3532 -REVO
filein = "wod4-d4.t'  Well 21-02-09
A = READPRN((filein) yt ie A<l> net = A7 bkg := ASE> max = A4
N = last(yr) N = 586 iw0.N k = 0..300 j=0..299
Tco 1= 5.27 Tes = 2.77 aco = 00 acs = 1630 E‘d‘;%s le
(2} In(2) In(2}
) e b S )
Csi = acs-e Co, := acore Eu, := aeu-e 1
gross; := net,
This data edited for spurious points
2500 T | 1 ; T | I 1 :
2000
1500 -
gross;
L]
tot,
1000 -
500
0
74
) n(2) |2
-(yri~75)~__ -(yri—'TS)«.._.___
ssq(al ,a3) = Z gross; - | al-e 5 rade eu
i
Given
ssq(acs,aeu)=0 j=]
ocs .
{ ] := Minerr({acs,aeu) 3
cen acs = 1.63710 aeu =311.536
Sb-125 Ru-108
ocs
2 2 — = 5.255
- (v, 75) 'Ei;;l : - (¥ = 75) L:;l ceu
Cs, 1= ocs-e Eu, = aeu-e tot; := Cs, +Eu;
Euy
- 0"
out > = yr out™!” = tot WRITEPRN( "twop34-44.txt" ) = out Q =4.356:10
Two comp decay34-44.mcd 8/28/98
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Two comp decay44-52.med

8/28/98
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HNF=3532 -REVO
filein := "twodd-s2.txt*  WWell 21-02-09
A = READPRN(filein) yr 1= A net:= AT bkg = AS> mex = A4”
N/
Ni=l . . .. Teu =1
: last(yr) N =589 i=0.N k = 0..300 j=0..299
Eu variables are
tc0 = 5.27 tes = 30.17 aco = 613 acs = 106 o g";b':eu?ﬂel 750
- (1= 75) In(2) - (- 75) In(2) - (v, - 75) In(2y
- t 8 . L) o N 1 Teu -
Cs, i= acs'e Co, i= aco-e Eu, := aeu-e -1 tot, i= Cs; + Eu, + C
gross; := net,
This data edited for spurious points
2500
2000 |~
gross, 1500
(-}
tol,
— 1000 [~
500 -
o/
0
74
2) n(2) n2) 112
L =ull T i Aol b~
ssq(al,a3,a2) :az gross, - [al-e +la3-e +a2e
i
Given
ssq{acs,aeu,aco)=s0 1=} 2m2
ocs
ceu | = Minerr{acs,aeu,aco) 3
o acs =106 oeu =1.78+10 oco =613
© Cs-187 Ru-106 Co-60
ocs
2) In(2) — =0.06
- fyr, - 75} 22 “fyr. - 75, ==L e gy I0(2)  oen
Cs, = acs'e =79) e Eu. := aeu-e o™ e (v~ 75) o0
1 1 C°i = 0lC0-e
tot; := Cs, + Eu, + Co,
N | Euy -5
<0 > <] > " e — =5.576-10
out = yr out = tot WRITEPRN( "twop44-52.txt" ) := out Csy

Page 1



HNF=3532 -REVO

Borehole 22-03-01

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product from 0 to 10 feet is erratic indicative of tank farm activities such
as transfer line operations.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 03: Neutron
Botehole Depth : { 95 ft
Survey Depth : | 95 ft
First Survey Date : { 1/16/1975
Last Survey Date : | 4/22/1994
Number Surveys : { 538
Analysis Notes
Number Surveys Rejected ; | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O0<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10 Tank Farm Activity

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF;353.2 “REVO

Borehole 22-03-04

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 10-30 feet is Tank Farm Activity
Contamination (Sb-125) from 40-55 feet is Stable
Contamination (Co-60 & Sb-125) from 55-85 feet is Stable

Grade thickness products from 0 to 10 and 10 to 30 feet are erratic, indicative of tank farm
activities such as transfer line operations.
Grade thickness product from 40 to 55 feet is decreasing consistent with
Sb-125 (HPGe identified) from 1975 to 1994. Note that Co-60 is HPGe identified, but at low
levels for this interval.
Grade thickness product from 55 to 85 feet is decreasing consistent with
a least squares fit for Co-60 (HPGe identified) and Sb-125 (hypothesis) from 1975 to 1994.
The least squares fit results in gross gamma contribution ratio of
Co-60 to Sb-125 of 0.36 as of Jan 1975. Special note, the HPGe did identify Sb-125 at
shallower depths than 55-85, but the Sb-125 in 55-85 feet decayed to a level below detection.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 4/20/1994

Number Surveys : | 457

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values ; | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-10 & 10-30 Tank Farm Activity
in Gross Gamma Surveys : | 40-55 & 55-85 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;3532 -REVO
Borehole 22-03-05

Contamination (Cs-137) from 0-5 feet is Undetermined
Contamination (Cs-137) from 5-15 feet appears Stable
Contamination (Cs-137) from 15-60 feet appears Stable
Contamination (Cs-137) from 60-85 feet appears Stable

Grade thickness product from 0 to 5 feet is undetermined due to lack of depth control near the
surface and the short time span of the data.

Grade thickness product from 5 to 15 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1980 to 1990.

Grade thickness product from 15 to 60 feet is decreasing consistent with
Cs-137 (HPGe saturated, but observed above and below) as determined by the red GM, since
the green GM count rate limits were exceeded.

Grade thickness product from 60 to 85 feet is decreasing consistent with
Cs-137 (HPGe identified). The very slight deviation from Cs-137 early cannot be claimed as
deviation given the short duration of the data collection. Special note, the HPGe did identify
Co-60 in this interval, but the levels are low and dominated by the very high Cs-137
concentration.

Gross Gamma Survey Information

Probe Type : | 01: Green GM, & 02: Red GM

Other Probe Types : | 14: Shielded Nal, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 fi

First Survey Date : | 7/24/1980 tool 01 & 5/5/80 tool 02

Last Survey Date : | 11/8/1989 tool 01 & 11/8/89 tool 02

Number Surveys : | 235 tool 01 & 255 tool 02

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50 tool 02
Threshold 0<val<20 tool 01

Depth(s) where Contamination Identified | 0-5 Undetermined
in Gross Gamma Surveys : | 5-15, 15-60, & 60-85 Stable

Analyst Namc' :{ RR. Randall

Company Name : | Three Rivers Scientific
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HNF=-3532 -REVO

Borehole 22-03-06
Page 1 of 2

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 20-28 feet appears Stable
Contamination (Cs-137, Co-60, & Sb-125) from 37-48 feet is Stable
Contamination (Ru-106, & Sb-125) from 48-60 feet is Stable
Contamination (Co-60, Ru-106, & Sb-125) from 60-94 feet is Stable
Contamination (Sb-125) from 94-105 feet is Stable (when logged)

Grade thickness product Cs-137 (HPGe identified) from O to 10 feet is erratic indicative of tank
farm activities such as transfer line operations.

Grade thickness product from 20 to 28 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993. Note that background subtraction may account
for the small deviations observed.

Grade thickness product from 37 to 48 feet is decreasing consistent with
a least squares fit for Cs-137 (HPGe identified), Co-60 (HPGe identified), and Sb-125 (HPGe
identified) from 1975 to 1993. The least squares fit results in gross gamma contribution ratios
of Cs-137:Sb-125:Co-60 of 690:80:1265 as of Jan 1975. The stack plots shows this interval to
change profile over 1975 to 1993, which indicates the slower decay components are located in
the upper section.

Grade thickness product from 48 to 60 feet is decreasing consistent with
a least squares fit for Ru-106 (hypothesis), and Sb-125 (hypothesis) from 1975 to 1993. The
least squares fit results in gross gamma contribution ratios of Ru-106 to Sbh-125 of 0.25 as of
Jan 1975. Note, Co-60 was marginally identified in this interval, but not visible in gross gamma
due to large Sb-125 contribution. Sb-125 present; but not at detection levels when HPGe data
collected.

Grade thickness product from 60 to 94 feet is decreasing consistent with

a least squares fit for Ru-106 (hypothesis), Co-60 (HPGe identified), and Sb-125 (hypothesis)
from 1975 to 1993. The least squares fit results in gross gamma contribution ratios of Ru-
106:Sb-125:Co-60 of 581:3440:299 as of Jan 1975.

Grade thickness product from 94 to 105 feet is decreasing consistent with
Sb-125 (hypothesis) from 1975 to mid 1983, when logging of this interval ceased.

Due to the complex nature of the intervals in this borehole, a depth shifting was required for all
zones analyzed.
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HNF=3532 -REVO

Borehole 22-03-06
Page 2 of 2

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

03: Neutron

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/16/1975

Last Survey Date :

4/20/1994

Number Surveys :

490

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=

Method Used to Compute Background :

Threshold 0<val<50 all zones but
60-94 least squares fit background

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10 Tank Farm Activity
20-28, 37-48, 48-60, & 60-94 Stable
94-105 Stable (when logged)

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=3532 ~REVO

Borehole 22-03-07

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Co-60 & Sb-125) from 47-62 feet is Stable
Contamination (Ru-106, & Co-60) from 62-90 feet is Stable

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations.

Grade thickness product from 47 to 62 feet is decreasing consistent with a least squares fit for
Co-60 (HPGe identified) and Sb-125 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Sb-125 to Co-60 of 2.10 as of Jan 1975,
Grade thickness product from 62 to 90 feet is decreasing consistent with a least squares fit for
Ru-106 (hypothesis) and Co-60 (HPGe identified) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Ru-106 to Co-60 of 1.0 as of Jan 1975. Note, the
background was least squares fit and subsequently subtracted for this interval grade thickness
product.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 02: Red GM, 03: Neutron

Borehole Depth : | 100 £

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 4/20/1994

Number Surveys : | 475

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50 all zones but
62-90 with least squares fit background

Depth(s) where Contamination Identified | 0-8 Tank Farm Activity
in Gross Gamma Surveys : | 47-62 & 62-90 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;353.2 “REVO

Borehole 22-03-08

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Co-60 & Ru-106) from 40-60 feet is Stable
Contamination (Co-60) from 80-98 feet appears Stable

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations.

Grade thickness product from 40 to 60 feet is decreasing consistent with a least squares fit for
Co-60 (HPGe identified) and Ru-106 (hypothesis) from 1975 to 1993. The least squares fit
results in gross gamma contribution ratio of Ru-106 to Co-60 of 5.92 as of Jan 1975.
Grade thickness product (Co-60) from 80 to 98 feet is decreasing consistent Co-60 (HPGe
identified) from 1975 to 1993. The levels are near threshold for gross gamma.

Gross Gamma Survey Information

Probe Type : | 04; Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 fi

First Survey Date : | 1/15/1975

Last Survey Date : | 4/20/1994

Number Surveys : | 504

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-8 Tank Farm Activity

in Gross Gamma Surveys : | 40-60 & 80-98 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;353.2 ~REVO

Borehole 22-03-09
Page 1 of 2

Contamination (Cs-137 & Eu-154) from 0-11 feet is Tank Farm Activity
Contamination (Ru-106) from 11-24 feet is Undetermined
Contamination (Ru-106 & Sb-125) from 24-52 feet is Unstable Early
Contamination (Ru-106) from 44-52 feet is Unstable Early
Contamination (Co-60) from 78-82 feet is Unstable Early

Contamination (Co-60) from 48-95 feet has downward Movement*
*During downward movement could be any radionuclide

Grade thickness product Cs-137 (HPGe identified) from 0 to 11 feet is erratic indicative of tank
farm activities such as transfer line operations, but also contains Eu-154 (HPGe identified) that
shows stable from 1986 to 1994. Note Co-60 HPGe identified) levels are too low to be seen.

The interval from 11 to 52 feet has possible downward movement, refer to stack plot. Thus this
interval is broken into several sections, 11-24, 24-52, 44-52, and 11-52 feet. Co-60 and Cs-~137
were both identified by HPGe logging system; however, Sb-125 & Ru-106 are hypothesized for
some of the intervals. Grade thickness product from 11 to 24 feet is decreasing nearly consistent
with Ru-106 (hypothesis) and the HPGe identified Cs-137 is to low to register. Depth errors may
cause the small deviation observed, but due to possible downward movement depth correction is
not computed. Grade thickness product from 24-52 feet follows a least squares fit for Sb-125 &
Ru-106 (both hypothesized) after initial increase and fixing from1975 through 1977. Given
these radionuclides, the gross gamma contribution ratio of Sb-125 to Ru-106 is 0.23 in Jan 1975.
If the upper zone from 11-24 is Ru-106, then the increase from 1975 to 1977 for 24-52 feet is
lateral. Grade thickness product from 44 to 52 feet is observed for the structure from 1984 to
1994. Before 1984, there is possible downward movement into this zone, but after 1984 the
possibility of fixing in this bed exists. Given the isotope is Ru-106, then the interval is stable
after 1984. May be a case for downward movement to a fixing zone. The entire zone from 11-
52 feet has the dominant character of 24-52 feet, and stable after 1977 for Sb-125 and Ru-106.
Therefore, the total conserved radionuclides are stable within this encompassing zone and any
downward movement is confined to this total depth interval. The least squares fit results for the
gross gamma contribution ratio of Sb-125 to Ru-106 is 0.20 in Jan 1975.

The interval from 48 to 95 feet is chosen in order to view the clearly downward moving front
and avoid depth control problems. An attempt to process a grade thickness product over this
interval to cover all the downward movement range is not possible since the movement is below
the borehole depth. However, the interval from 48 to 95 feet should cover all downward
movement from 1975 to mid 1985, and over this time there is no stability. This indicates lateral
influx as well as the downward migration. An Sb-125 decay curve (hypothesis) is shown over a
possible early (and thus stable) time from 1976 to 1978. The Sb-125 may have been stable and
still not register on the HPGe due to detection thresholds, but could have also been remobilized
and flushed from the zone. Final note, from 1991 to 1994 the interval appears to be stable Co-60
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HNF=3532 -REVO

Borehole 22-03-09
Page 2 of 2

(HPGe identified), which indicates a residual left behind. Likewise, the interval from 78-82 feet
may be a lense that retained Co-60 after the front moved down. Thus the grade thickness plot

for 78-82 feet should be viewed from about 1987 to 1994, Over this time, the interval does
match the Co-60 (HPGe identified) suggesting fixed Co-60 after passage of the front. Note that
in 1975 the front covered this thin zone, therefore, it is possible this fixed Co-60 was in place
before the front moved through. The front in this entire interval is moving at a rate near 2 ft/year
downward. Given this rate is maintained, then the present leading ledge of the front is now (Aug
1998) at a depth of 122 feet.

During instability, no identification of isotopes is possible, and any one¢ or combination may in
fact be the mobile species.

Gross Gamma Survey Information

Probe Type : { 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 4/20/1994

Number Surveys : [ 618

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50 all zones but
24-52 with least squares fit background

Depth(s) where Contamination Identified | 0-11 Tank Farm Activity

in Gross Gamma Surveys : | 11-24 Undetermined
24-52 & 44-52 & 78-82 Unstable Early
48-95+ Downward Movement

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF-3532 -REVO

Borehole 22-03-10

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Cs-137) from 8-30 feet is Stable

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations.
Grade thickness product from 8 to 30 feet is decreasing consistent with Cs-137 (HPGe
identified) 1975 to 1994. The activity levels are near threshold for the gross gamma logging
system.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft 1975 85 fi from 1980-1994

Survey Depth : | 100 ft 1975 85 fi from 1980-1994

First Survey Date : | 1/16/1975

Last Survey Date : | 4/20/1994

Number Surveys : | 472

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-8 Tank Farm Activity
in Gross Gamma Surveys : | 8-30 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific

00 189
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HNF;3532 “REVO

Dry Well Survey Analysis - Notes

o/ z
Borehole ZZ -0%-0| Total # Surveys 24 Probe Type £/ 02
# neutron surveys # GR Surveys &2 6"
Log Date: Z'M*"Zf i H-22~9 Last Presentation Plot Dates
(If differem from 1 & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: _&_}M&Ms}#a Max Survey Depth 24
GAPS. Txt
Survey Date num. Gaps | num, Samples | Comment
HI-ZONES. Txt

Survey Date eason Selected mum. Samples| Comment . a
07 idtenbant

BackGnd. Txt
Feq.Clean Avg Bkg | Comment

Survey Date [Reason Selected| num. Samples

Analysis Notes

S

Analyst Name %@ @ SIW ver ] Fpprifss 2n. 2

00 19:




HNF;3532 ~REVO

filein := “two. txt" Well 21-03-01 Special study in low grade Cs over all well depths and
15-95 feet sensitivity to background.
A = READFRN(filein) yI = A net:= A<~ bkg = ASS> max = A7
Nw=last(yr)  N=515 im0.N k = 0..300 j=0..299 Teu = 30.17
- = 1.10° - - Eu variables are
1co = 5,27 TCS = 310 aco = 00 acs = 1600 RU-105 agy 1w 500
In(2) In(2}) 2)
L ) S 0%
Cs, = acs-e C°i i= aco-e Eu, = aeu-e -1 tot, = Cs; + l-':‘ui
gross, = net; Cs variables are U238
This data edited for spurious points
3000 L T T T T T | T T T
-4
o3 ° °
2500 - -
gross;
-}
tot; 2000 -
2000
1500 |~ _
o
(-3 (-
1000 | | I | | i ] I | i
74 76 78 80 82 84 86 28 90 92 o4 9%
bt
‘(yri-75)‘\-1-11(—2-2- "(Yfi"' 75) '—2] 2
ssq(al,a3) :-Z gross, ~ [al-e ™ ra3e eu
i
Given
ssq{acs, aeu)=0 1=}
o.cs .
{ ] = Minerr(acs, acu) 3
ceu oes = 1.562410 ceu = 532.09
U-238 Sb-125
ogs
2 2 —_— =293
- (5~ 75) T') - (v~ 75) i’%ﬂ-’ wou
Cs, = acse Eu, = ceu-e tot, = Cs, + E.ui
Euy
out?> = yr out<1” = tot WRITEPRN( "twop.txt") := out 'Es; =0.219
Two comp decay44-60.med 8/31/98 Page 1

00 194



HNF;_:3532 ~REVO

?7 Dry Well Survey Analysis - Notes

Borehole 22-D%~0% Total # Surveyé/, b Probe Type 0%

# neutron surveys __9) ¥ GR Surveys 75 7
Log Date: l - Zé' Zé 1 f—} ~20-94 Last Presentation Plot Dates

o/

it different rom 1° & Las)
Contamination Zone Depth(s):
Isotope from Spectral Survey: _ (e @u/ 72 Lp Max Survey Depth \£D

GAPS. Txt

Survey Date num. Gaps | num, Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected jnum. Samples| Comment

-

BackGnd. Txt

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg.Bkg | Comment

Analysis Notes

Analyst Name é;;“ M SIW ver 425522

00 195



HNF=3532 -REVO
filein = "twoss-85.xt'  Well 21-03-04
A = READPRN((filein} yr = AST> net 1= A > bkg = ASS> max = A4
N
Nislast(yr) N =435 i=0.N k = 0..300 ji=0..299 Teu = 2.77
- - - - Eu variables arg.
7c0 = 5.27 tcs = 5,27 aco = 00 acs = 230 RU-10B geu = 640
-(yri—75)-1“(_2). -(yri-vs)@ —(yr.l— 75)-1“(2)
Cs, i= acs'e s Co, = aco-e we By, 1= aeue il | tot, := Cs; + By,
gross, := net, Cs variables are 1J238
This data edited for spurious points
1000
800 - -
600 - -
gross;
L.
tol,
— 400}~ —
200 — =
o/
0
74 9%
2
_(y,i..q's)w_) -(yri_75)-_hﬂ
ssq(al,a3) :-Z gross, - jal-e ™ +ale Tou
i
Given
ssq{ acs,aeu)=Q Tm]
ocs .
\ } = Minerr(acs, aeu}
ceu ocs = 229.704 oen =638.998
Co-€0 Sb-125
acs
2 2 — =0.359
(= 75) ,_19(;1 -(m=75) 3‘;‘]—) aeu
Cs, := ocse Euy, = aeue tot, = Cs, + By,
Buy
ouf 0> i= yr out< > = tot WRITEPRN("twop.txt" ) = out Ts, =0.281
N/
Two comp decayb5-85.med 8/15/98 Page 1

00 196



HNF;3532 “REVO

T 2
gy Dry Well Survey Analysis - Notes 255 ﬁ}nﬂ 2>

\/ - ‘
Borehole 22 -03- 05 Total # Surveys _;_5/2 Probe Type _0/ OR O¥ 1%

# neutron surveys ﬁf # GR Surveys

Log Date: 7-2%-%6 1* @ 11-%-87  Last Presentation Plot Dates
(Tf different Grom (* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: ; Co Max Survey Depth _{ O2
GAPS. Txt
Survey Date num. Gaps | num, Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment
/ W y-/¢ RE -¢p £8-
Z@f % z Eé |22 v P 7
BackGnd. Txt
Avg Bkg | Comment

Survey Date [Reason Selected| num. Samples | Feq.Clean

Analysis Notes

0-5 5] 15-20 Llp~Bs

Analyst Name




HNF=3532 -REVO

?)7’ Dry Well Survey Analysis - Notes
i
Borehole 32 -03-0b Total # Surveys 4/ % Probe Type 04
5 gc%n g;veys le # GR Surveys s 4/ 72
Log Date: |- J{=2F 1* 70 74 Last Presentation Plot Dates
Lt (f different from ¥ & Last)
Contamination Zone Depth(s): _
Isotope from Spectral Suryey: (o (p  S5hb Max Survey Depth [ﬂﬁ
Cs/snoes nsl cocsetnt
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected num. Samples| Comment

i o2 2O~28° 37-75
HE-Lp (0-24____ 94— )t% "

F

BackGnd. Txt
Avg Bkg Comment

Survey Date |Reason Selected| num. Samples | Feq.Clean

Analysis Notes

-

Cs MW&W

27 "'"'réz M7 Y7.Y _
,I 2 ', 7. £ {. L -’ et 4
—

M b o Lt Q ’ # o o a2 e B R e

Analyst Namew SIW ver E pe2ts 2. -2




HNF=3532 -REVO
filein = "wo37-48.0a*  Well 21-03-06

A = READPRN(filein) yrie ASL> net = AST> bkg = NiZe max = A
/
Ni=last(yr)  N=472 i=0.N k = 0..300 j=0..299 Teu:=2.77
700 = 5.27 Tes = 30.17 = 80 acs 1= 690 Eu v :
=5, ¢s := 30. aco = ~ RU-108 aeu := 12650
In(2) In(2) In(2)
- (yri— 75) == - (v~ 75) — - (yri— 75) —
Cs, i= acs'e Coi = aco-e Eu, i= aeu-e -1 tot, = Csi +Ey, + G
gross, := net, Cs variables are U238
This data edited for spurious points
4
1.5410 T T T f T T T T T |
1e10? —
gross;
<
toti
5000 f— -
o/
o i 1 i | L L 1 i
74 76 78 80 82 84 86 88 90 92 94 9%
Y
In(2) n(2) 1(2) 11
S Al U s el i
ssq(al,a3,a2) :-2 gross, - [al-e +|a3-e +a2-e
i
Given
ssq( acs,asu,aco)=0 Im] 2m2
olcs
oen | := Minerr{ acs,aeu,ac0) 4
aco ocs = 689.623 oen = 1.265+10 aco =79.7
U-238 Sb.125
CiCs
In(2) In(2) — ={.055
- (yri- 75) —_—t - (yri - 75) —_— In(2) olen
- . s W . Teu - (y7 = T3} s
Cs, = acsve Eu, := ateu-e Co, = acore ( 1 ) o0 .
—uN =0.228
N\ s tot=Cs +Eu +Co, Csy
out® = yr out™” = ot WRITEPRN("twop37-48.txt" ) := out
Two comp decay37-48.mcd 8/18/98 Page 1

00 1993



HNF;3532 -REVO
filein = "twoss-60.c ' Well 21-03-06

A = READPRN(filein) yr = A<l> net = AT bkg := ASE> max = A4
N/
N = last(yr) N =473 im0 N k = 0..300 j=0..299 Teu =277
= = 10° = o Eu veriables are
tco =1 7cs = 30.17-10 aco = 500 acs = -60 RU-108 aon := 2000
In{2) In(2}) In(2}
0T R ey )
Cs, := acs-e Ccni = aco-e Eu, i= aeu-e -1 tot, = Csi + Eui +C
gross, i= net; Cs variables are U238
This data edited for spurious points
3000 T T T | T T T T 7 T
)
-]
2000 | -
L2
gross, ¢
‘°:i 1000 p~ o -
©
ol _
o/
-1000 i L i | | L I ! ! ]
74 76 73 80 82 B4 86 88 90 92 94 %
]
‘ bkg 1= -50
2) In(2) 2
-(yri-75)‘-;- ‘ -(yri-‘.rs)=E }
ssq(al,a3,bkg) := 2 gross; - | al-e +|a3e + bkg
i
Given
ssq(aco,aeu,bkg)=0 1=1 2m2
aco
oeu | = Minerr(aco,aeu,bkg) 3
Bkg Bkg =-59.013 ceu = 1.998-10 oco = 501.47
Background Sb-125 Ru-106
In{2)
R n(2)
— . T8y =¥ - 75} =
Eu, i= aeure Co, = aco-e =) b E
-——-—uN =—0.266
" tot; := Bkg + Eu, + Co, Csy
Negative background from overstripping
out 0> = yr out! := tot WRITEPRN( "threep48-60.txt" ) = out
Three comp decay48-60.med 8/28/98 Page 1

00 <200



HNF=3532 -REVOD
filein = "two60-94b.txt* Well 21-03-06

Includes bkg, i.e. no background subfraction

A = READPRN (filein) yt = A net:= A< bkgrkp = A> max:= A7 bi=34:281
o/
. . Teu = 2,77
N = last(yr) N =470 im0.N kim0..300 j=0..299 d
- B - o Eu variables are
Tco = 5.27 Tcsi= 1 aco = 299 acs := 581 Sb-125  eu = 3440
In(2) In(2) In(2)
(Gl (Gl (Gl
Cs, = acs-e Coi = aco-e Eu, = aeu-e -1 tot, := Csi +Eu, + Co, 4
gross, i= net, Cs variables are Ru-106
This data edited for spurious points
6000 T ] | T T T | T T I
5000 - -
4000 |~ -
gross,
© 3000 |- ~
tot.
1
2000 [~ -
1000 [~ -
—/
0 | 1 1 i i | ! i | i
74 76 78 80 82 84 86 88 90 92 94 9%
g
2
- (- 75) X2 (%~ 75) n(2) - (- 75) —".gl H
ssq(al,a3,a2,b) :=Z gross, ~ | al-e 0 yla3-e T rade +b
i
Given
ssalaco,aeu.acs.b)=0 Im] 2m2 3m]
aco
e := Minerr( aco,aeu,acs,b) 3
acs cacs =581 “aen =3.44+10 oco =299
bkg Ru-106 Sh-125 Co-60
aco
2 2 —— = (087 1
-(yri—'ls)w-l?c-;) - ;- 75y 2 79 KD e — bhg =955.4
Cs, = acs-e Eu, := aeu-e el C ( i ) c0 Fit background
0, = xco-e E IS4 ) 3‘4
N 3.056+10° :’-5-—5'-‘1,: 1
\ tot, = bkg + Eu, + Co, + Cs, ¢
out0” = yr out™!” := tot WRITEPRN( "twop60-94Bkg.txt" ) i= out
Three comp decay80-84Bkg.mcd 8/20/98 Page 1
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HNF‘;353_2 “REVO

Dry Well Survey Analysis - Notes ,
./
Borehole R4 (12~ 07 Total # Surveys 487 Probe Type 04 O*

# neutron surveys 7 # GR Surveys

Log Date: Z-/é-’zz ™ 4$-20-94 Last Presentation Plot Dates
€ (it diffevent from 1* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: (o Cp Max Survey Depth | 62
GAPS. Txt
Survey Date | num. Gaps | num, Samples | Comment
HI-ZONES. Txt

Survey Date eason Selected num. Samples! Comment
eﬁﬂ’ ‘2 qf
2
A

7@&?}/‘7-[,2 t2-90 _D-%

—

Survey Date |Reason Selected

BackGnd. Txt
num, Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

Analyst Name L 4;;;@ S/W ver TFé/?z?E‘//’ZA

00 20z




HNF;3532 ~REVO
filein = "twoa7-62.0t  Well 21-03-07

A = READPRN(filein) yr 1= A1 net = AST> bkg i= AE> max = A<
Ay
Numlast(yr) N =460 im0.N k = 0..300 j=0.299 Teu =277
Eu variables are
tc0 = 5.27 %es =310 aco := 408 acs i= 00 S! 0] g";b'::uafs 56
(-7 2 -7 2 e
Csi = acs-e s Coi = Aco'e e Eu, = aeu-e el tot, := Col. + Eui
gross, i= net,
This data edited for spurious points
1500 ; T T T 7 1 T T 1 T
1000 — -
gross;
o
tot,
500 [~ —
o/
0
74 96
In(2) 2)17
A=) (- Ts)
ssq(al ,a3) = 2 gross; - al e 0 +a3e e
Given
ssq(aco, aeu)=0 1=1]
Qco .
{ ] := Minerr{aco , aeu)
aeu oco = 407.175 ceu = 856,208
Co-60 Sb-125
aco
2 — =0.476
e (e
Co = aco-e Eui = oeue tot, = C°i + Eui
Euy
out 0> = yr out! > = tot WRITEPRN( "twepd7-62.txt" ) := out E.; =0.213
o
Two comp decay47-82.med 8/20/98 Page 1

00 203



HNF;3532 -REVO
filein := “twos2-90B.txt*  Well 21-03-07

A := READPRN(filein) yri= AS1> net 1= A7 bkg = AS” max e A4 B = 2828
N := last(yr) N =455 i=0.N k= 0..300 jm0..299 Teu:= 1
- - 2107 . . Eu variables are
o e 0 0 = 358 acs =00 Ru-108  aeu := 362

In{2) In{2) n(2)
) S ) -~ 75)

Csi = acs-e Coi = aco-e Eui = geue 1 fot, = Coi + Eui +B

gross, = net,

This data edited for spurious points

2500 T i T T T T 1 T T |
-3
2000 - -
gross,
¢ 1500 |- -
tot.
1
1000 |- -
500 i ] | | | ] | ] I ;
74 % 78 80 82 84 86 38 90 92 94 9%
b
1n(2) n(2) 2
)T e T e
ssq(at,a3,B) :=Z gross, —fale +a3e +B
i
Given
ssq(aco,aen,B)=0 1m} 2m2
0.CO
ctey | = Minerr(aco,aeu,B)
Bkg oco = 572,423 oeu = 548,753 Bkg =798.926
Co-60 Ru-106 B
kg
—==28.533
2) n(2) X0 = 1.043
- (- 75) li_o_ - (- 75) T p
Co, = aco-e Eu, := aeu-e tot, := Co, + Eu, + Bkg
Euy
- a0
out®> = yr out“!” := 1ot WRITEPRN("twop62-90.txt" ) = out Coy 1.878:10
toty, - 799 =45.129 Coy =45.202
Two comp decay82-90.med 8120/98 Page 1

00 <04



HNF;353.2 “REVO

% }/ Dry Well Survey Analysis - Notes

N ,
Borehole KZ 2’ g Total # Surveys 27 /L Probe Type Otf
# neutron surveys le # GR Surveys 52%

Log Date: l’[é‘ ZE 1% <24 Last Presentation Plot Dates
(If different from 1* & Last}
Contamination Zone Depth(s):
Isotope from Spectral Survey: G, m w2  Max Survey Depth /20
GAPS.Txt
Survey Date num, Gaps | num. Samples | Comment
HI-ZONES. Txt

Survey Date eason Selected mum. Samples| Comment I T .
Yo L7 @ SP-70 yronl.

\./

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

P i F o % vo-Li  Z0-35

Analyst Name @ M ' SIW ver JAEKALL 2 2

00 205




HNF=3532 -REVO
filein = "twos0-60.0t"  Well 21-03-08

A = READPRN (filein) yri= A<' > net ;= A<7> bkg = A6~ max = A<4>
N
N = last(yr) N =496 im0.N k:=0..300 j=0..299 Teu:= 1
= = 3.10° . - Eu variables arg
Teo 1= 5.27 Tes =310 aco == 198 acs =0 RU-108 gew:= 1174
-y~ 75) I2) - (= 75) n(2) - (v, 75) n2)
Cs, = acs'e s Co, := aco-e o Eu, := aeu-e bl | tot, := Co, + Eu;
gross, := net,
This data edited for spurious points
1500
1000 —
£ross,
<
tot,
500 [
A\
0
74
TR
- (yr;- 73) 2 - (- 75)&“‘..__2]
ssq(al ,a3) = Z gross, - [al-e 0 tale weu
i
Given
ssq(aco,aeu)=0 I=]
oo .
[ } := Minerr (aco, agu) 3
agu oco =198 oeu =1.174+10
Co-80 Ru-108
aco
2 2 — =0.169
(7 (- 75) asu
Co, i= aco-e Eu, := aeu-e tot, := Co, + By
Euy
- 10
out®” =yr ouf” = tot WRITEPRN( "twop40-60.txt" ) = out Coy 116210
N/
Two comp decay40-60.mcd 8/20/08 Page 1

00 206



N
Borehole 22« 0 }*09

HNF=3532 -REVO

Dry Well Survey Analysis - Notes

Log Date: M 2}/ 1*

Contamination Zone Depth(s):
Isotope from Spectral Survey: [ 4

-

4 -20-14

Total # Surveys é % ? Probe Type o4
# neutron surveys # GR Surveys E Z S/

Presentation Plot Dates

Last
(If different from [* & Last)

(e

Enlt Max Survey Depth [

GAPS, Txt

num. Gaps

num. Samples

Comment

Survey Date

HI-ZONES. Txt

eason Selected

um. Samples

Survey Date

Comment _ .,
5@@#&&’_@%

-

BackGnd. Txt

Reason Selected

num, Samples

Feq.Clean Avg Bkg | Comment

Survey Date

Analysis Notes

s )

”~

Analyst Name %j;¢ 42% SIW verm
<07




| HNF;3532 “REVO
filsin = "two00-11.0*  WWel 21-03-09

A = READPRN(filein) yr = A net 1= A< bkg = ASS> max 1= A4
N/
Nowlastyr) — N=227 i®0.N  km0.300 j=0.299 veu:=8.3
= = = = Eu variables are
Tco = 5,27 T¢s = 30.17 aco = 00 acs = 830 RU-108 asu := 1236
In(2) In(2) In(2)
(-7 2 -7 2 (-7
Cs, = acs-e Co, = acove Eu, := aeu-e 1 tot, := Cs, + Eu,
gross, i= net,

This data edited for spurious points

1400 T T T ; |

1200 =
, &‘?Q o

A
600 L { L i . 1 I I
86 87 88 89 50 91 92 93 94 95
Y5
2
ssq(al ,a3) = Z gross; - al e 3 +a3-e T
Given
ssq(acs, aeu)=0 I=]
acs .
[ ] 1= Minerr( acs, aeu) 3
ocs = 830.143 aeu =1,237.10
Cs-137 8b-125

ocs
—_=0.671

-()ﬂ‘ -75 ].n(Z) (y‘. 75) In(2) oeu

Cs, = ocse Tes Bu, = aeue ol tot, = Cs; + Bu;
I-?'.uN
o> myr o s ot WRITEPRN("twop00-11.txt" ) '= out oy 0.481
o/
8/21/98 Page 1

Two comp decay0-11.mcd

00 <08
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HNF; 39532 -REVO
filein = "twol1-52.00¢"  Well 21-03-09

A = READPRN(filein) yr = ASl” net = AS7” bkg := AS> max = A B:=0
N last(yr)  N=528 im0.N k = 0..300 ji=0..299 veu:= 1
= 5.27-10° = = = Eu variables are
Tco = 52710 Tcs 1= 2.77 aco =0 acs = 10570 RU108  aeu = 53160
in(2) In(2) In{2)
(= 75) == - (7= 79) - - (v - 75) _—
Cs, = acse Co, = aco-e Eu, := aeue ‘1 tot = Cs; +Eu, +Co, +B
gross, i= net;
This data edited for spurious points
1e10° | T T | j T T | 1
9%
2
'(’Ti" 75)&1 -(yri- 75)\_1“;(1).
ssq(al ,a3) :-Z gross, — jal-e 5 rale =0
i
Given
ssq{acs,acu)=d 1=} 2m2
ocs
[ ] = Minerr{acs, aeu) 4 4
teu ocs =1.057+10 oeu =5.316+10 Bkg =
yif, =75 + 20 Sb-125 Ru-106
N 2 S 0199 *°T
- (e~ 75) 222 - (1t~ 75) =2 con
Cs, = acsee e Ey, i= ceue Bkg _
28 E
- Co v E N 71524107
tot, ;= Cs; + Eu, CSN
out®” =yrf  out™!” = tot WRITEPRN("twop11-52.txt" ) := out
8/31/68 Fage 1

two11-52bkg.med
00 209
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filein = "two24-52B.xt*  Well 21-03-09
. _ A= READPRN((filein) yr = A net:= A<~ bkg = AT max = A B =432
N
. . Teu =1
N := last(yr) N =513 imO0.N k= 0..300 j=0..299
- n? - - - Eu variables are
tco = 5.27-10 Tcs = 2.77 aco =0 acs := 11670 RU106  gen = 50890
- (o1, - 75)M - (5= 75) M2y - (5= 79) n2)
Tcs <o ™ou
Cs, = acse Co, := aco-e Eu, = aeu-e ‘1 tot; = Cs, + Eu, +Co, + B
gross; := net,
This data edited for spurious points
te10° | T T T | T
gross; + .01
° te10* | —
tot,
1
N
1e10° i ! [ I L i
76 77 7 79 80 81 82 83
¥
2
- (- 75) n(2) (- 75)«‘_“.(.?.2
ssq{al,a3,B) :-Z gross, - |al-e ™ +a3e ™ +B
i
Given
ssq(acs,aeu,B)m0 I=] 2=m2
ocs
aey | = Minerr{acs,aeu,B) 4 4
nig acs = 1,167-10 oeu = 5.089+10 Bkg =432
i »90-27 _ Sb=125
. 1= 75 + 20— d —
& N § /Z/ ﬁ’"’/// U8 _1opg OGO
2 — =0
- (et~ 75) l’i’_?) - (vet;= 75) L:T) . P
Cs, = acse Eu, := ceue Bkg _ 15.429
28 Euy, -4
— =6.201+]0
~ tot = Cs; +Bu + Bkg Csy
\—/
out®> := yrf out<t ™ := tot

SB tryTwo comp decay24-528kg.med

8/31/98

00 210

WRITEPRN( "twop-sb-24-52Bkg.txt" ) = out
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67/ Dry Well Survey Analysis - Notes
N
Borehole 22-0 7|0 Total # Surveys_ 47 Probe Type & v
# neutron gurveys 7 # GR Surveys 472~
Log Date: | ’(Z 72 ™ Y27 -7 Last Presentation Plot Dates
i - (If different from 1% & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: Max Survey Depth
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment
S o ‘ﬁm M )4 ["-} S'f

HI-ZONES.Txt

Survey Date eason Selectad lnum. Samples! Comment 74 P =
; Mf‘l/ 4 [p ~ Zy s
e [ £

\r‘_

BackGnd.Txt

Avg.Bkg | Comment

Survey Date |Reason Selected] num. Samples | Feq.Clean

Analysis Notes

\rz

Analyst Name 4@7& M ~ S/Wver T 255 22

00 213
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Borehole 22-04-01

Contamination (Ru-106) from 20-35 feet is Stable
Contamination (Ru-106) from 35-45 feet is Stable

Grade thickness product over 20 to 35 feet is decreasing consistent with Ru-106

(hypothesis) decay. There may be some indication of non-stability from 1981 through

1987, but the levels are near threshold and no definite conclusion can be reached.

Grade thickness product over 35 to 45 feet is decreasing consistent with Ru-106
(hypothesis) decay.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 £
First Survey Date : | 1/9/1975
Last Survey Date : | 10/4/1993
Number Surveys : | 439
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background :

Threshold O<val<50 for 20-35 & 3545
Threshold 0<val<40 for 20-45

Depth(s) where Contamination Identified

20-35 & 35-45 Stable

in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

00 214
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Borehole 22-04-05

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100
First Survey Date : | 1/9/1975
Last Survey Date : | 10/4/1993
Number Surveys : | 403
Analysis Notes
Number Surveys Rejected : { 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O0<val<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

00 218
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Borehole 22-04-07

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04; Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/9/1975
Last Survey Date : | 10/4/1993
Number Surveys : | 409
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background ; | Threshold O<val<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

00 221
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Borehole 22-04-07

Oldest Survey
1/09/1975
Gamma (c/s)
0 100 200 e e
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Borehole 22-04-09

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Co-60) from 75-95 feet is UNSTABLE Early
Contamination (Co-60) from 105-120 feet Stable (when logged)

Grade thickness product, Cs-137 (HPGe identified), from 0 to 8 feet is erratic, indicative of
tank farm activities such as transfer line operations. The grade thickness product for this
interval appears stable from 1986 to 1993.

Grade thickness product over 75 to 95 feet is increasing starting mid 1979. After the rapid
increase stops in mid 1980 until1982 the grade thickness product is not changing consistent
with Co-60 (HPGe identified) from mid 1979 to 1982. A rapid decrease indicated by four
surveys in early 1982 ends with a data gap, and when logging data resumes, the decay appears
consistent with Co-60, but at low levels.

Grade thickness product, Co-60 (HPGe identified) from 105 to 120 feet first appears 12-22-83
due to apparent well deepening and from this time to 1993 is stable. Special note that there
are no data to indicate downward movement if it occurred;, however, the contaminant could

be in this interval (105-120 feet) as a result of the drilling process.

Gross Gamma Survey Information

Probe Type : { 04: Nal
Other Probe Types : | 03; Neutron
Borehole Depth : | 125 ft present
Survey Depth : | 100 ft at start and 125 ft after 12-22-83
First Survey Date : | 1/9/1975
Last Survey Date : | 10/7/1993
Number Surveys : | 451
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values ; | <=0
Method Used to Compute Background : | Threshold 0<val<50
Depth(s) where Contamination Identified | 0-8 Tank Farm Activity,
in Gross Gamma Surveys : | 75-95 UNSTABLE, 105-120 Stable (when
logged)
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
00 224
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Borehole 22-04-11

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Cs-137) from 10-25 feet is Stable
Contamination (Ru-106) from 25-50 feet is Stable

Contamination (Co-60) from 90-100 feet is Undetermined

Grade thickness product, Cs-137 (HPGe identified), from 0 to 8 feet is erratic, indicative of tank
farm activities such as transfer line operations. The grade thickness product appears stable from
1986 to 1994.

Grade thickness product from 10 to 25 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1994.

Grade thickness product from 25 to 50 feet is decreasing nearly consistent with
Ru-106 (hypothesis) from 1975 to 1994. Special note, there is a very slight deviation early from
a single Ru-106 decay. The addition of a longer lived component cannot be computed since the
levels of confidence do not allow such a procedure and a definitive statement.

Grade thickness product from 90 to 100 feet is decreasing consistent with Co-60 (HPGe
identified), between 1976 and mid 1982, but gross gamma logging was not designed to
accurately measure near the surface or bottom of the borehole. Also, some presence of a rapid
decay is indicated from1975 to 1976, but system limitations do no allow a conclusion.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 14: Shielded Nal, 02: Red GM, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 fi

First Survey Date : | 1/15/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 405

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : [ <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 0-8 Tank Farm Activity
in Gross Gamma Surveys : { 10-25 & 25-50 Stable
90-10C Undetermined

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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@ Y Dry Well Survey Analysis - Notes
N
Borehole A2-07 =01 © Total # Surveys_ ¥/ Probe Type 04
# neutron surveys 2 # GR Surveys
Log Date: )~%-77 1* JO ~4 =973 Last Presentation Plot Dates
; (If difterent from 17 & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: __CL_MMW Max Survey Depth | 00
GAPS. Txt

Survey Date num. Gaps | num, Samples | Comment

HI-ZONES. Txt

Survey Date eason Selectedmum. Samples| Comment
%wg Nhi? ./A)A%____gvplj’ﬁ{ {4 7 o

L2

BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feg.Clean Avg Bkg

Comment

Analysis Notes

A0-4¢"  vaed 0-4%2 5'37 o 5%’

Analyst Name @ @ SIW ver 7 Fp50 2, 5

00 235
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EY Dry Well Survey Analysis - Notes

\~/Borehole ,2 2-&{2 -05 Total # Surveys 40 5 Probe Type Dﬁ

# neutron surveys 2. # GR Surveys 2/ Z

Log Date: 1-4-25— 1* [p-4-95  Last Presentation Plot Dates
(If different from 1% & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _ Max Survey Depth Zﬁﬁ

GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected inum. Samples| Comment
BackGnd. Txt

Survey Date [Reason Selected! num. Samples | Feq.Clean Avg. Bk Comment

Analysis Notes

1A (Dt ysedl oo Wi L prina

\r

Analyst Name ﬁéﬁ &‘ Q S/W ver Fé/@zf 2.-2.

00 238
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Dry Well Survey Analysis - Notes

\\BJorehole 22-04-07 ~ Total # Surveys 4 // Probe Type 0%
# neutron surveys _ 2- # GR Surveys
Log Date: |-9-7 1* 10-4-9% Last Presentation Plot Dates
(If dit¥erent from 17 & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: MM Max Survey Depth J £2
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected num. Samples| Comment
£Y 8¢ & M M

oo = e Dz i oo

e

BackGnd. Txt
Feq.Clean Avg Bkg | Comment

Survey Date [Reason Selected] num. Samples

Analysis Notes

A <

Analyst NamcM SIW verlT A Z25 2. <,

00 239
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&Y Dry Well Survey Analysis - Notes

kﬁorehole /22 -0 4- 7 ? Total # Surveys ﬁé ¢ Probe Type Q“f
# neutron surveys 3 # GR Surveys 5/

Log Date: [—Q- /4] * ) {Z‘ 43  Last Presentation Plot Dates
& (f different from 1* & Last)

Contamination Zone Depth(s): . Z 5
Isotope from Spectral Survey: Y, -4 Max Survey Depth ,@;

GAPS.Txt

Survey Date | num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected jnum. Samples| Comment / " g o

G4 .
ales 185 — )22

S 4
| = @MEL&L«« bt =82 A 12-22°F%

BackGnd. Txt
Survey Date |Reason Selected)| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes
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’%7/ Dry Well Survey Analysis - Notes
\'ﬁorehole /12 -0 ’V"// - Total # Surveys Hﬁ Y4 Probe Type 7 ¥

# neutron surveys _ 2 # GR Surveys 44 by

Log Date: Z-, g/ 25 1t I0~4-Q 7 Last Presentation Plot Dates
€ (If different from 1" & Last)

Contamination Zone Depth(s): 4
Isotope from Spectral Survey: _&_M_M%_&;{% Max Survey Depth | Z2

GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date  Reason Selected num. Samples| Comment

u;m&d_@z_@ LY2E M .
444%// Lo’ g ewZipa ppspon Z77

L"LJ”?’—"@M@ 187

BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
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HNF=3532 -REVO
Borehole 22-05-01
Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product Cs~137 (HPGe identified) from 0 to 10 feet is erratic indicative of tank
farm activities such as transfer line operations. However, some of the surveys are near the
limits of count rate at 20,000 to 40,000 ¢/s. Also, the consistent steady decline from Jan 10,
1975 to Jul 11, 1975 is not usual for such “Tank Farm Activity”.

(Gross Gamma Survey Information

Probe Type : | 04; Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/10/1975

Last Survey Date : | 4/22/1994

Number Surveys : | 737

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values ; | <=0

Method Used to Compute Background ; | Threshold O<val<50

Depth(s) where Contamination Identified | 0-10 Tank Farm Activity
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;3532 -REVO

Borehole 22-05-05

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade thickness product Cs-137 (HPGe identified) from 0 to 10 feet is erratic indicative of tank
farm activities such as transfer line operations. There is also some indication of problems
associated with depth control near the surface.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 03; Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/9/1975

Last Survey Date : | 4/22/1994

Number Surveys : [ 704

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified { 0-10 Tank Farm Activity
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;35}2 “REVO

Borehole 22-05-09

Contamination (Co-60) from 55-66 feet is Unstable Early
Contamination (Co-60) from 55-90 feet is Unstable Early, Undetermined
Late

Grade thickness product Co-60 (HPGe identified) from 55 to 66 feet appears stable from 1977 to
1994, and the rapid change before 1977 could be movement or a rapid decay component. The
stack plot clearly displays downward movement from a peak at 70 feet down, and after 1985 there
is not enough signal to determine if the movement down continues. The grade thickness product is
processed for 55 to 66 feet in order to view stability after possible movement down clears out of
the region.

The stack plot clearly shows downward movement of the peak at 70 feet. After 1984, the levels
are too low to make a determination of continued movement from the stack plot. Therefore, a
grade thickness product is computed for the entire interval of 55 to 90 feet to quantitatively assess
the dynamics after 1984. The trend does not clearly match the Co-60 decay from 1984 to 1994,
but the deviation is near threshold at the end and a definitive classification is not possible.

Gross Gamma Survey Information

.Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM & 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/9/1975
Last Survey Date : | 4/22/1994
Number Surveys : | 643
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold 0<val<50

55-66 & 55-90 UNSTABE EARLY
& Downward Movement (Undetermined

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

late)
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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HNF;353.2 “REVO

@ Y Dry Well Survey Analysis - Notes
Joreho]e ZZ - OI D j Total # Surveys E” Z Probe Type 49¢

# GR Surveys 77 3

7 # neutron surveys 7 o Z
Log Date: Z«M'ZZ 1" H=22-74 Last Presentation Plot Dates

(If different from 1% & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: (o a”l' Cord ég@u Max Survey Depth ZQ 2

GAPS. Txt

Survey Date | num. Gaps | num. Samples | Comment

HI-ZONES Txt

Survey Date eason Selected num. Samples| Comment

Sk = 05"

BackGnd. Txt
Survey Date |[Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

N

Analyst Name m SIW ver | Feozs 2.2
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HNF=3532 -REVO

)2 / Dry Well Survey Analysis - Notes
\retole A, 2};7 ﬂ) & Total # Surveys Z£2 5 Probe Type O 4

# neutron surveys __'}- # GR Surveys 4

Log Date: | - 2’ 2[//_' * H-) 294 Last Presentation Plot Dates
€ e (If different from |* & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: __ ("5 _Z .,

%" Max Survey Depth | 22

GAPS.Txt
Survey Date | num, Gaps | num. Samples | Comment
HI-ZONES.Txt
Survey Date eason Selected inum. Samples| Comment
Doyt Yo - 108
W
BackGnd. Txt

Survey Date |Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment

- Analysis Notes

zu?;ﬁp/éwﬁj/ni(/ %FQZ-
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| N

>
Analyst Name % ’ ;% %@ é/é SIW ver | FiZzs o o
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HNF;3532 “REVO

Dry Well Survey Analysis - Notes
orehole 22 -05-D¢ Total # Surveys é_/z Probe Type 52 Z 19?'

~ # neutron surveys __ 2} # GR Surveys
Log Date: /- ZLZZ 1* Y-22-94  Last Presentation Plot Dates
4 (If difterent from 1* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: Co 4 (o = Lo~ Max Survey Depth /1 2C
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES.Txt
Survey Date eason Selected num. Samples| Comment
Fr 17 AT ::zmz, W

A
BackGnd. Txt
Survey Date [Reason Selected} num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

.Mzw v A ALY e WY PP IL% 54 -0

T/’W;’/ W PR /é"‘ — e |

N

Analyst Name @ < 4Z:M S/W ver [ )~ LR =2, 2
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HNF-3532 -REVO
filein = "woss-90.t'  Well 21-05-09
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HNF=3532 -REVO

Borehole 22-06-01

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Sb-125) from 42-52 feet is Stable
Contamination (Co-60 & Ru-106) from 52-65 feet is Stable

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations.

Grade thickness product Sb-125 (hypothesis) from 42 to 52 feet is stable from 1975 to 1994.
The levels are near threshold early, and at background late. Co-60 is HPGe identified, but at
levels too low to register with gross gamma.

Grade thickness product is consistent with a least squares fit for Co-60 (HPGe identified) and

Ru-106 (hypothesis). The least squares fit results in gross gamma contribution ratio of Co-60 to
Ru-106 of 1.07 as of Jan 1975.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 02: Red GM & 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : { 1/9/1975

Last Survey Date : | 4/20/1994

Number Surveys : | 726

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 0-8 Tank Farm Activity
in Gross Gamma Surveys : | 42-52 & 52-65 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF;353.2 “REVO

Borehole 22-06-05
Page 1 of 2

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Sb-125 & Co-60) from 28-36 feet is Stable
Contamination (Sb-125 & Co-60) from 36-50 feet is Unstable Early
(Down Movement)

Contamination (Co-60) from 62-84 feet is Unstable (Down Movement)
Contamination (Co-60) from 28-84 feet is Unstable (Down Movement)*

*Zone used to assess downward migration

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations. However, the majority of history is low level.

Grade thickness product from 28 to 36 feet is consistent with a least squares fit of Sb-125
(hypothesis) and Co-60 (HPGe identified) decay from 1975 to 1994. The gross gamma
contribution ratio of Sb-125 to Co-60 is 0.54 on 4/20/94.

The stack plot clearly shows downward contaminant movement from 40 to 84 feet. Grade
thickness product from 36 to 50 feet is computed and displayed on expanded scale in order to
assess the later years for stability after the front may have passed through. After 1981 through
1993, the grade thickness product is consistent with least squares fit of Sb-125 (hypothesis) and

Co-60 (HPGe identified) from 36 to 50 feet. Given the presence of Sb-125, the conclusion is that
after the contaminant front moved through this zone a stabie residual of Sb-125 and Co-60 remain.
The gross gamma contribution ratio of Sb-125 to Co-60 is 6.5 as of 4/20/94.

As the contaminant front moves below 62 feet, there is clear indication of possible hang-up at 62
feet. Therefore, a grade thickness product was computed for 62 to 84 feet in order to assess the
later years for stability after the front moved into the zone. This interval covers the deepest depth
for the front advancement, as of the data collection. A match to Co-60 (HPGe identified) is not
clear, and at most only for the last 2 years. This indicates that from 1987 to 1992 there may be
lateral influx into this interval as well as downward movement.

Grade thickness product from 28 to 84 feet is computed that covers all downward movement span

(refer to stack plot). Thus all contaminant intervals is conserved, but the trend does not match an

exponential decay except for possibly 1977 to 1980 for a Co-60 decay. Note also some indication
of very early increase.
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HNF=3532 -REVO

Borehole 22-06-05

Page 2 of 2

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM & 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/16/1975
Last Survey Date : | 4/20/1994
Number Surveys : [ 718
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<val<50
Depth(s) where Contamination Identified | 0-8 Tank Farm Activity
in Gross Gamma Surveys : | 28-36 Stable
36-50 & 62-84 Unstable early (Downward
Movement)

28-84 Downward movement not conserved

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF;3532 “REVO

Borehole 22-06-07
Page 1 of 2

Contamination (Cs-137) from 0-8 feet is Tank Farm Activity
Contamination (Cs-137) from 40-52 feet is Unstable Early
Contamination (Co-60) from 52-64 feet is Unstable Early
Contamination (Co-60) from 64-80 feet is Unstable Early

Contamination (Co-60) from 52-80 feet is Unstable Early*
*7one computed to assess downward movement

Grade thickness product Cs-137 (HPGe identified) from 0 to 8 feet is erratic indicative of tank
farm activities such as transfer line operations.

Grade thickness product from 40 to 52 feet is not consistent with Cs-137 (HPGe identified)
decay from 1975 to 1985. Since 1985 there is no gross gamma indication of contaminant.

Grade thickness product from 52-64 feet is increasing from 1975 until 1980, refer to stack plot.
Since 1985 this interval is decreasing consistent with Co-60 (HPGe identified) until 1994. The
rapid increase is followed by a faster decrease than Co-60 decay until onset of stability near
1985. Note Cs-137 is also HPGe identified, but at too low a level to register on the gross

gamma.

Grade thickness product from 64-80 feet is increasing from 1975 until 1980, refer to stack plot.
Since 1984 this interval is decreasing consistent with Co-60 (HPGe identified) until 1994.
Unlike the upper zone, this zone increases asymptotically to stability near 1984. Note Cs-137is
also HPGe identified, but at too low a level to register on the gross gamma.

The grade thickness product for the entire interval from 52 to 80 feet is processed to assess the
possibility of downward contaminant movement. Since this complete zone shows an increase
from 1995 to 1980, and stability from 1980 to 1994 there is lateral influx into this total interval.
Also, the onset of stability is sooner than either sub zone indicates some downward transfer of
contaminant between the sub zones.
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HNF;353.2 “REVO

Borehole 22-06-07
Page2of2

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

02; Red GM & 03: Neutron

Borehole Depth :

140 ft

Survey Depth :

140 ft

First Survey Date :

1/9/1975

Last Survey Date :

4/20/1994

Number Surveys :

535

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold 0<val<50

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-8 Tank Farm Activity

40-52 & 52-64 & 64-80 UNSTABLE Early
52-80 Unstable early (some downward
movement)

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific

00 270




22 00

DURLAMOS SIONY 93| Aq sishieuy

e om w44 Depth (feet)
58 8 8 53 8 8 8 &3 8 8 8 8 B 5 o
Fl 3 A I I 1 3 2 L 1 1 I J— Q
Y S,
32 3
2 J
o~ O
3
Frequency Average . .
Clean (%), Background (c/s) Grade Thickness Product (feet*c/s)
oB8888,08888 20 200 400 600 80O 1000 1200 1400
oy . . 9 . : . . ! A
w °° o © o o g \
[+]
8 2
@ o=
9 03]
O
] O3
/ < ® ®
c -3 -3
| 9 ® = | O
'n_)._ [} o o © o R : -
(Dé CQ & o o %, @ o o ®n ((+]
-Q(n ° o co e 0® °
o) ¢ ) °% b0 ° N
{ o S ° ] N
- o o b 1
| ~ S
o @
o o
| =
[
o o o
°° % oo )4 ° : o°
- - - - N Deapth (feet)
8 8 B 8 8 8 8 3 88 8 8 8 B B o
. . . : . . : ) . : . ; . o
88 S
Q
N S
=

OAIE-7%S=INH




~22 00

DS SPAY Fax)] Ag sisheuy

et - - - - Depth (feet) '
& 8 8 2 8 8 8 33 8 8 &8 8 B8 B o
: : . : N . . : : X : X . o
=
| 83 2
5
§‘~' (8]
Eeegﬁr;g Bac::reorjﬁ: (c/8) Grade Thickness Product (feet*c/s)
8888oc9888 .0 400 600 800 1000
a . . .
. o "
zg £ - w
Bl o
% ' NG O =
o ®
[ @ - | T
) = P o
& < - | =
AF |
@ o (N
& s o N
: N | o
=
o o ~
°
SE.
:3
8
Depth (feet)

B 8 B 3 8 8 8 3 8 &8 & 8 8 3 o

0

00}
{s/o0) BLuLIBS)
¥6/0¢/v0

002




HNF~-3532 -REVO
2
g
Sag
QE°
-]
33
(=] v v T T ' T T T T T T T T
© 2 8 8 ¢ 8 8 R 8 8 8 28 & 8 ¢
(1994) wideq - T T
8
o .1 —~= m
- g
@ q ._ m
: | £
¥ .m ] B
~ . | i
Q| E 5
w0 | < >
Q| Q 8 |
A 8 S|
N2 3 o> | E M
C =
e . 1..@
= | £ o | =
O | = a
= W J
1]
o | B m ¢
L @ o
o &%@ﬁ | “-m w
L S5 e
o8 Qoo&..,... ;
0004 008 009 00b 00Z 0+ = ommmooo
(§/0,1884) 1NPO.d SEBUNDIY L 8PBID ?E%Mﬂ@%n u%oﬂww_hw
2
To RPN
G
Wﬂm
O ES
o0
Q T T T T T T T ' ' T T T T
© @ |8 8 ¢ B 8 R 8 8 8 28 /8 & ¢
(1ee4) uideq T v

00 <74




te2 00

MPUICS SIOMY San| | Aq s1sheury

- - - - Depth (feet)
&8 8 8 38 8 8 8 3 88 8 &8 8 B 8 o
. ) : . . . : : . . . . . o
-3
85 B
S
= N
8
'(:'}rlzgﬂe(?'z{_‘ Bacl?gvrec;:r?: (cls) Grade Thickness Product (feet*c/s)
1000

400 600

0 200

800

e g
- _
i d
[ s U
| S
{ 1% =
2 o
3 s
-~ Q ]
! | e &
b B o
| 3 -
§_
- - - - - Depth (feet)
8 8 8 3 8 8 8 &8 8 8 &8 8 8 B8 o
. : o

00Z 00i

L0-90-¢¢ djoyaioyg

(s} BWUIED
¥6/0¢/v0




:zm.w.wmuw "REVO

=
3g”
WMm
.n../_.. g™
o T T T v T - T ¥ Y T T r Y
owmmmmmmmwmmmmm
(198) ideq - T
Wy
8
| &
@
M~ .
Q| E o
GM 0 .m efs ©
0 $ - Q, [
1 m -] ™
N N * o ° % |
2 5 o o Q %w
e s m — @ ._
Q | = o
L | & .
[T} Q
| = D o 240
Q
m o |
() w@ 1
L £
0002 005+ 0004 005 0T 89R82°88888°
(5/0,100}) 1IP0I SSBUNOIY L OPBIO (&) wm_h_w@omm M%oﬂww_m
=
™~

01/09/75
Gamma (c/s)
100

0

SO | S

T EEEEEEE

(19e4) yideq

Analysis by. Three Rivers Scientific

00 275




(
Borehole 22-06-07

~

2€6¢ = 4ANH

0A3Y-

T Y T T ¥ —— e

-
©



HNF=3532 -REVO

Borehole 22-06-09

Contamination (Ru-106) from 70-90 feet is Unstable Early

Grade thickness product Ru-106 (hypothesis) from 70 to 90 feet is decreasing consistent with a
least squares fit to Ru-106 and a constant background after the initial very short time of

increase from 1975 to 1976.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM & 03: Neutron

Borehole Depth : | 100 f

Survey Depth : | 100 ft
First Survey Date : | 1/9/1975

Last Survey Date : | 5/23/1996
Number Surveys : | 709
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background :

Threshold 0<val<50, rest least squares fit

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

70-90 UNSTABLE Early

Analyst Name :

R.R. Randail

Company Name :

Three Rivers Scientific
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<77




Depth (feet)

]2 00

01/09/75 05/23/96
mo—.@—.-o_m NNlcmlow Gamma (c/s)
oo 0 100 200
0 0 100 200 o
g Depth: 70-90 ft
10 + S Background Fit 10 1
[+]
e .
0 o o >
L o] .
20 5 < 20
g
o o
o 81 o
0
% m o Ru-106 & Background
5 31 Decay Line
L=
e \I!B E
8,- .m o w
5 ¥ e
© &
p -4
50 m i & 50
60 1 o oW . 60 -
1975 1980 1985 1990 1995
\llmo e A T T T T
s -5
70 1 8 40 70
Qo
1 wve————
& 20
80 1 2% 80
a
a
> 100 1 gy
90 1 m%mo . Q0 -
3 E B0
8840
w ]
100 2 100

Analysis by: Three Rivers Scientific

P Xl (T
G = JinTl




.........................................

.................................................

00000000



HNF;‘.3532 “REVO

Borehole 22-06-11

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity

Grade Thickness Product from 0 to 10 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator
Other Probe Types : | 03: Neutron (4 surveys)
Borehole Depth : | 100 f&
Survey Depth ; | 100 ft
First Survey Date : | 1/09/1975
Last Survey Date : | 4/20/1994
Number Surveys : | 543
Analysis Notes
Number Surveys Rejected : [ O
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-10 feet is TF Activity

Analyst Name :

R K. Price

Analysis By :

Three Rivers Scientific

00 280
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Dry Well Survey Analysis - Notes
i

By

vBorehoIe 22-0-0/ Total # Surveys ?32 Probe Type 04 02~
. # neutron surveys #GR Surveys 72 L
Log Date: [~ 7- 24/ " Y-20-94 Last Presentation Plot Dates
(If different from {* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: (s (., é@?f) (o v Max Survey Depth i
GAPS. Txt

Comment

Survey Date num. Gaps | num. Samples

HI-ZONES. Txt
Survey Date eason Selected jnum. Samples| Comment , . .,
Vorl V47 1O agper’ didgy.
e

Hetndiy confars

L4

d

BackGnd. T'xt
Feg.Clean Avg Bkg | Comment

Survey Date |Reason Selected! num, Samples

Analysis Notes

D Fld 1 -52 T b 0%

~
Analyst Name W ‘ SIW ver_JZe K% 2.9

00 283
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filein := "twos2-65.0"  Well 21-06-01
A := READPRN(filein) yris AS1> net 1= AT bkg i= AS> max = A4
N = last(yr) N =698 im0.N K 1 0..300 j0..299 Teu = 1
Eu vaniables are_
10 = 5.27 tes := 3-10° gco := 300 acs := 0 EB‘lJ.l-\;aQ_Qn b|:eua:9 281
- (v - 15)@ - (= 75) n2) - (= 75) )
Cs; = acs-e s Co, := aco'e o Eu, = aeu-e Rl | tot, = Co, + Eu,
gross, = net, Cs variables are 1238
This data edited for spurious points
800 T | T T T | T T T T
-]
600 [~
gross,
< 400 +—
tot.
1
200
0
74
2
- (=75 2) -(yri—75)£.2_)
ssq(al ,a3) :-2 gross, — |al-e 0 +a3e Teu
i
Given
ssq(aco,aeu)m0 l=]
aco .
[ } '= Minerr( aco, aeu)
ceu aco =300.405 ceu =281.326
Co-60 Ru-108
oco
2 2 —— =1,068
- (y5,- 73) «fm_) (= 75) L“(;‘.Jl aou
Cs, = aco-e Ey, = ceu-e - tot, := Co, + Eu,
Euy
- 10>
out” = yr out"!” = tot WRITEPRN( "twop52-65.txt" ) = out [ 1.837:10
Two comp decay52-85.med 8/22/98 Page 1

00 <84
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? 7’ Dry Well Survey Analysis - Notes
' f
\—Borehole A~ U} -0% Total # Surveys 72% Probe Type O ?
# neutron surveys # GR Surveys 7/
Log Date; /-/ é - 72 1™ H-2p-94 Last Presentation Plot Dates
(i different from 1" & Last)
Contamination Zone Depth(s): ,
Isotope from Spectral Survey: (s 4 (! ,é!,;}/_ /. Max Survey Depth [ 220
GAPS. Txt
Survey Date  { num. Gaps | num, Samples | Comment
H1-ZONES, Txt

{

Survey Date eason Selected num. Sampies| Comment L ) J
Pt devwy 3 #ﬁiéﬁﬂ A g&%@’ Ly 2etle7
Fs

Nt/

BackGnd. Txt
Reason Selected| num. Samples | Feg.Clean Avg.Bkg

Comment

Survey Date

Analysis Notes

<

Analyst Name W SIW ver 7564255 2.2

00 285
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0

B:=0

Teu:=2.77

Eu variables are

filein := "two36-50.t"  Well 21-06-05
A = READPRN( filein) yri= A<t net 1= AT bkg := AS6> max = A4
\—/
N := last(yr) N =442 im0.N k = 0..300 jm0.299
Tco = 5.27 Tcs = 30.17 aco = 42 acs =0 Sb-125
- {m;=75) In(2) (= 75) In2) -y =75) In2)
Cs, i= acs'e s Co, = acoe Eu, i= acu-e el |
gross, = net,
This data edited for spurious points
800 | 1 E I T T T
600 -
gross,
- |-
toti
200 -
o
0
80
2
(=75 B (g - 75) X2
ssq(al ,a3) = Z gross, ~ {al-e 0 rale e
i
Given
ssq(aco,aen)=0 I=1
aco
[ } i= Minerr(aco,aeu) 3
oou oco =42 aeu =294+10
i Co-60 Sh-125
yr; = 75 + —20 wco
In(2 In(2 — =0.014
- (7= 75) *-;2 - (¥ - 75) % ‘ oeu
Ccoi = 0o e Eu, i= aeu-e tot, := Co, +Eu,
Euy
out™®” = yr out™' > 1= tot WRITEPRN( "twop36-50.txt" ) := out E§=ﬁ”
pN—
Two comp decay36-50.med 9/3/98

00 <87

aey = 2940

tot, 1= Coi + l’iui

Page 1



Two comp decay28-36.mcd

6/3/98

00 <88

HNF=3532 -REVO
filein := "two28-36.' ' Well 21-06-05
A = READPRN(filein) yr = ASE> net = AY7” bkg := ASE> max = A4 B0
=277
N := last(yr) N =704 im0.N k = 0..300 j=0..299 Teu = L
= - - = Eu varjables are
tco = 5,27 Tes = 30.17 aco = 89 acs =0 Sb-125  geu = 477
- (v~ 75) 2y - (- 79) In2) (= 75) In(2)
Cs, = acs'e i Co, i= acoe wo Eu, = aeu'e il | tot, = Co, + Eu,
gross; = net;
This data edited for spurious points
600 %7 ] | : I T I T T |
400 [~ -
gross,
o
toti
200 b~ -
o/ y 3 .
0 FIIERT b stk .
74 76 78 80 82 84 85 88 %0 92 94 9%
¥
2
- {y~ 75)& - (yri- 75)-1’_‘(_2_)
ssq(al ,a3) :-Z gross, — | al-e 0 +a3-e Teu
i
Given
s5q{aco,aeu)=0 lm]
oco .
[ ] := Minerr(aco,aeu)
oleu oco =89 ceu =477
Co-60 Sh-125
aco
2 2 ——=0.187
- 78) 7 (78 as
Cs, = acove Ey, := ewe tot; := Co, + By,
Euy
out®> = yr out!” = tot WRITEPRN("twop28-36.6xt" ) = out Ton 0.542
e

Page 1
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3; y Dry Well Survey Analysis - Notes ,
\'ﬁorehole Zﬁ L6~07) Total # Surveys 5 70 Probe Type ‘DT o

# neutron surveys _ 4 # GR Surveys 535

LogDate: _[-9-74 1* 42094  Last Presentation Plot Dates
(If different from 1% & Last)
Contamination Zone Depth(s): _
Isotope from Spectral Survey: (s 2 [~ Max Survey Depth 174
120
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected jnum. Samples| Comment
-5  Hp-521 5 7-%0
1.

J%? vr,?/{?-Mq,ﬁ’— LT e

N

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq Clean Avg Bkeg

Comment

Analysis Notes

\/
Analyst Name %{ﬁ/,i//m%// SIW ver] FEAZ S8 2 2

00 <89




“—Borehole L2~ D@* Vﬁ

HNF;3532 “REVO

Dry Well Survey Analysis - Notes

/

Total # Surveys /% Probe Type 04 OZ

(co.m 7 # neutropr'suryeys 5 # GR Surveys 779
Log Date: [~7 "Z s 1 - Last Presentation Plot Dates
& (If different from 1™ & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: (2 _[es (e /E PNV Max Survey Depth
foo
GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES.Txt
Survey Date eason Selected jnum. Samples Commen} L — ¥
o A gl & FL HW@—
5 f/,?//ﬁ'
¢
BackGnd. Txt
Survey Date [Reason Selected] num. Samples [ Feq.Clean Avg Bkg | Comment
Analysis Notes

Analyst Name %:; ﬁz ;ﬁé SIW ver [ o255 2 >

00 290
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HNF=3532 -REVO
filein = "two70-90.t"  Well 21-06-09
A = READPRN( filein) yr A1 net = AT bkg = A6> max = A<
Nomlast(yr) N =649 im0.N k = 0..300 j=0..299 tew:=1
= = 3-10° = = Eu variables are
veo := 5.27 Tcs 5'/2£ aco = 00 acs '= 43 RU108 geu := 986
- (3, 73) In2) - (5= 75) In(2) (- 75) In(2)
Cs; 1= acsre i Co, = aco-e o Eu, := aeue S| tot, = Cs, + Eu,
gross, i= net, Cs variables are U238
This data edited for spurious peints
800 T ! T T | T T T T T
600 =
gross,
L] 400 —
tot,
200
0
74
-(y,i._75)-i -(y,i_7s)M
saq{al ,a3) :-Z gross, - | al-e 5 ra3e Teu
i
Given
ssq(acs,aeu)w0 I=1
olCs
[ ] = Minerr( acs, aeu)
oeu ocs =43.037 oeu = 982,617
Background Ru-108
acs
2 2) — =(.044
- (v, - 75) ."_'fm_) - (= 75) % o
Cs, = acs-e Euy, = aeu-e tot, := Cs; + Bu,
PN 528010
out®” = yr out™ > := tot WRITEPRN( "twop. txt" ) = out Csy
Two comp decay70-80.mcd 8/23/98 Page 1

00 291
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Dry Well Survey Analysis - Notes
\_~ Borehole B3//22-Ué~y )

Total # Surveys 9 78 Probe Type 2 &
# neutron surveys __ 4/ # GR Surveys 5%3
Log Date: 75-9/-05 1* J7-0-209 Last Presentation Plot Dates

(If different from 1 & Last

Isotope from Spectral Survey: _ Cs~37 [0-37r7) Sjop K/g Max Survey Depth /20

Contamination Zone Depth(s): {) ~/0.<

GAPS.Txt
Survey Date nizm. Gaps [approx #Sampl’ Comment
76~07-2) | @ 5
| 76-07-28| /2 9o
77-08~/2 | 27 70
77-rL-27 | Y& 95
g2-81-27 L/ T3
HI-ZONES.Txt
Survey Date eason Selected [approx #Samp’s | Comment
Tr-06pf |41 Bke g5
1i-09-0% |+ Bio i 2
06~ 08 7e0c A4re /2
204 —-13 | Tare AoAr 780
] r-p2-23 | Zooe Aty 199
A
BackGnd. Txt
Survey Date [Reason Selected] num. Samples | Feq, Clean Avg. Bkg | Comment
2p-t7-2) | folottr | B £02 | 257
Te—vp-tf | ShAc 77 /% A
770602 | 2Ctenr| 75 57% | 346
T7yz2-01 |Avse OBre| F§& 3/% 36-6
7 §-04-08| Aves BrG| o7 93% 35y
7721003 Wy Bki| 7§ 57% 352
I3vvy2 | Blisaw | 77 >7% | 3%
Trp2-23 |Yecogss | 97 Yre | 33-2
Analysis Notes
num surveys rejected: (0 Z/s40 Background = (0<val<50)

\ Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name M/ e )

S/W ver (TFGROSS)
00 292<

Vaz.20.
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Borehole 22-07-01

Contamination (Cs-137) from 0 to 10 feet is Tank Farm Activity
Contamination (Cs-137) from 40-52 feet is UNSTABLE
Contamination (Co-60) from 52-70 feet is Stable
Contamination (Co-60) from 70-92 feet is Stable

Grade Thickness Product from 0 to 10 feet is erratic from 1975 to 1986, and is
categorized as Tank Farm activity. Then from 1986 to 1995 the Grade Thickness Product
is decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Grade Thickness Product for radioactive zone (40-52 feet) shows a consistent
INCREASE from 1975 to mid-year 1976, then from 1976 to 1979 a decrease is shown
that is not consistent with the decay rate of Cs-137 (identified from HPGe detector). The
contaminant responsible for much of the gross gamma may be other than Cs-137, but
moved out laterally, since the lower zones are stable. After 1986 the Grade Thickness
Product is essentially at background activity.

Grade Thickness Product for the two radioactive zones (52-70 and 70-92 feet) is
decreasing within the gross gamma sensitivity at a rate consistent with the decay of Co-60
(identified from HPGe detector) between 1975 and 1994

Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (7 surveys)

Borehole Depth : | 100 ft
Survey Depth : | 100 fi

. First Survey Date : | 1/09/1975

Last Survey Date : | 4/22/1994

Number Surveys : | 242
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | 10 to 40 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys .

0-10 feet is TF Activity
40-51 feet was UNSTABLE
52-70, 70-92 feet is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific

00 293
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Borehole 22-07-02
page 1 of 2

Contamination (Cs-137) from 6 to 20 feet is Appears Stable
Contamination (Co-60) from 42-53 feet is UNSTABLE
Contamination (Co-60) from 53-70 feet is UNSTABLE
Contamination (Co-60) from 70-82 feet is UNSTABLE
Contamination (Co-60) from 82-95 feet is UNSTABLE

Grade Thickness Product for the low level radioactive zone from 6 to 20 feet appears to
be decreasing within counting statistics at 2 rate consistent with Cs-137 (identified from
HPGe detector), except for 1976 when the Grade Thickness Product was below the decay
line.

Grade Thickness Product for radioactive zone (42-53 feet) has a significant INCREASE in
1975, then from mid year 1975 to 1980 the rate of decrease is significantly greater than
the decay rate of Co-60 (identified from HPGe detector). In 1980 a large step change in
the Grade Thickness Product occurs. The Co-60 decay line is plotted to show the activity
in the radioactive zone does not match the decay rate.

Grade Thickness Product for the radioactive zone (53-70 feet) is slowly INCREASING
from 1975 to 1979, then in 1979 a large and rapid increase occurs, followed by a rapid
decrease to 1983. The stack plot shows the rapid occurrence of a radioactive zone that
coincides with the depletion of the radioactive zone from 42-53 feet. The decay line for
Co-60 (identified from HPGe detector) is plotted but does not match the Grade Thickness
Product.

Grade Thickness Product for the radioactive zone (70-82 feet) is decreasing within the
gross gamma sengitivity at a rate consistent with the decay of Co-60 (identified from
HPGe detector), except from 1980 to 1987. In 1980 an INCREASE in the Grade
Thickness Product occurs, then from 1981 to 1987 the rate of decrease is much greater
than the decay rate of Co-60.

Grade Thickness Product for the radioactive zone (82-95 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with the decay of Co-60 (identified from
HPGe detector) during two time intervals (1978-1982 and 1987-1995). During the other
times (1975-1978 and 1982-1987) an INCREASE followed by an extended period of
accelerated decrease was recorded.
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Borehole 22-07-02
page 2 of 2

Grade Thickness Product for the combined radioactive zone (42-95 feet) has two periods
of rapid INCREASE (1975 and 1979) followed by two periods of accelerated decrease
(1976-1979 and 1980-1987), indicating that two releases of radioactive materials
occurred.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (6 surveys)

Borehole Depth : | 97 ft

Survey Depth : | 97 f&

First Survey Date : | 1/09/1975

Last Survey Date : | 4/22/19%94

Number Surveys : | 336

Analysis Notes

Number Surveys Rejected . | 0

Lower Threshold for Bad Survey Values : [ <=0

Method Used to Compute Background : | 20 to 40 feet

Depth(s) where Contamination Identified in | 6-20 feet is appears Stable
Gross Gamma Surveys : | 42-53, 53-70, 70-82, 82-95 feet is

UNSTABLE

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Borehole 22-07-05
page 1 of 2

Contamination (Co-60) from 40-57 feet is UNSTABLE
Contamination (Co-60) from 57-65 feet is UNSTABLE

Contamination (Co-60) from 65-78 feet is UNSTABLE
Contamination (Co-60) from 90-100 feet is Undetermined

Grade Thickness Product for radioactive zone (40-57 feet) is decreasing at a rate that is
much greater than the decay rate of Co-60 (identified from HPGe detector) from 1975 to
1983. The Co-60 decay line is plotted to show the activity in the radioactive zone does
not match the decay rate.

Grade Thickness Product for the radioactive zone (57-65 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Co-60 (identified
from HPGe detector) during two time intervals (1975-1979 and 1986-1995). However,
from 1979 to 1986 an INCREASE followed by an elevated decrease in the Grade
Thickness Product occurred. The stack plot shows the migration of contamination down
through this zone.

Grade Thickness Product for the radioactive zone (65-78 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Co-60 (identified
from HPGe detector) during two time intervals (1975-1982 and 1988-1995). However,
from 1982 to 1988 an INCREASE in the Grade Thickness Product occurred.

Grade Thickness Product for the radioactive zone (90-100 feet) is erratic from 1975 to
1985. Surveillance logging activities were not designed to monitor low contamination
levels near the surface or bottom of the borehole. Grade Thickness Product from 1985
through 1994 is decreasing within counting statistics at a rate consistent with Cs-137
(identified from HPGe detector).

Grade Thickness Product for the combined radioactive zone (40-78 feet) is decreasing
within observed systematic limitations at a rate consistent with the decay of Co-60
(identified from HPGe detector) between 1975 and 1994, indicating that no additions to
the radioactive materials occurred while the contaminants were migrating through the
vadose zone.
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Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (5 surveys)

Borehole Depth :

97t

Survey Depth :

97 ft

First Survey Date :

1/09/1975

Last Survey Date :

4/22/1994

Number Surveys :

238

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

10 to 35 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

40-57, 57-65, 65-78 feet is UNSTABLE
90-100 feet is Undetermined

Analyst Name :

RK. Price

Analysis By:

Three Rivers Scientific
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Borehole 22-07-07

Contamination (Cs-137 & Ru-106 & Sb-125) from 30-54 feet

is UNSTABLE
Contamination (Co-60 & Sb-125) from 80-98 feet is UNSTABLE

Grade Thickness Product for radioactive zone (30-54 feet) is decreasing within the gross
gamma sensitivity at a rate consistent with the decay of Ru-106 and Sb-125 (both
hypotheses) and Cs-137 (identified from HPGe detector) from 1975 to 1980, then in 1981
the Grade Thickness Product decreases rapidly in a few months to background levels.

Grade Thickness Product for the radioactive zone (80-98 feet) is INCREASING in 1975
then from 1976 to 1983 has an erratic rate or decrease. The rate of decrease (since 1983)
does not clearly identify the radionuclides that may have been present, other than Co-60
(identified from HPGe detector). The presence of Sb-125 (hypothesis) is considered
because of its probable presence in the shallower zone and other boreholes in this Tank
Farm. Two decay lines are presented. The decay line for Co-60 shows stability since
about 1990. The decay line for Sb-125 and Co-60 shows stability since 1983.

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 f

First Survey Date :

1/09/1975

Last Survey Date :

4/22/1994

Number Surveys :

223

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

55 to 80 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

30-54 feet is UNSTABLE

80-98 foet is UNSTABLE

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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Borehole 22-07-09
page 1 of 2

Contamination (Cs-137) from 0-9 feet is Tank Farm Activity
Contamination (Cs-137) from 9-17 feet is Stable
Contamination (Cs-137) from 17-36 feet is Appears Stable
Contamination (Cs~-137) from 62-74 feet is UNSTABLE
Contamination (Co-60) from 74-84 feet is UNSTABLE
Contamination (Co-60) from 84-94 feet is UNSTABLE
Contamination (Co-60) from 94-100 feet is UNSTABLE

Grade Thickness Product from 0 to 9 feet is erratic in 1975 and from 1982 to 1986, and is
categorized as Tank Farm activity. Grade Thickness Product is decreasing within
counting statistics in two time intervals (1976-1982 and 1986-1994) at a rate consistent
with Cs-137 (identified from HPGe detector).

Grade Thickness Product for the radioactive zone (9-17 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with the decay of Cs-137 (identified from
HPGe detector) between 1975 and 1994.

Grade Thickness Product for the radioactive zone (17-36 feet) appears to be decreasing

sensitivity at a rate consistent with the decay of Cs-137 (identified from HPGe detector)

except prior to 1981, The gross gamma activity is at the 30,000 counts per second rate
which may be beyond the linear region of the counting system.

Grade Thickness Product for radioactive zone (62-74 feet) is INCREASING from 1975 to
mid-year 1976 then is decreasing at a rate that would appear to be stable contamination.
However, the stack plot shows the migration of contamination out of this zone (i.e.
vertical movement to lower depths), therefore, fitting the decrease in grade thickness
product to a radionuclide decay would be incorrect since movement is apparent. The
grade thickness product fits the decay of Cs-137 (identified from HPGe detector) from
1987 to 1995.

Grade Thickness Product for the radioactive zone (74-84 feet) has two time intervals of
INCREASING radioactivity (1975-1978 and 1980-1982) followed by decreases. The
decrease would appear to be stable contamination, however, the stack plot shows
migration down from this zone to the lower zones. Therefore, fitting the decrease in
grade thickness product to radioactive decay would be incorrect even though the decrease
is consistent with the decay of Antimony-125 (hypothesis) and Cobalt-60 (identified from
HPGe detector). The grade thickness product does not fit the decay of Co-60 (HPGe
identified) until very recently from 1990 to 1995.
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Grade Thickness Product for the radioactive zone (84-94 feet) shows background activity
from 1975 to 1982, then INCREASING radioactivity from 1982 to 1985. The Grade
Thickness Product has been decreasing from 1989 to 1995 at a rate consistent with the
decay of Co-60 (identified from HPGe detector) within observed systematic limitations.

Grade Thickness Product for the radioactive zone (94-100 feet) shows background
activity from 1975 to 1984, then INCREASING radioactivity from 1984 to 1986. The
Grade Thickness Product has been decreasing from 1990 to 1995 at a rate consistent with
the decay of Co-60 (identified from HPGe detector) within observed systematic
limitations.

Grade Thickness Product for the combined radioactive zone (62-100 feet) shows three

time intervals of INCREASED radioactivity (1975, 1980, 1984). The Grade Thickness

Product has been decreasing within observed systematic limitations at a rate consistent
with the decay of Co-60 (identified from HPGe detector) from 1990 to 1995.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 4/22/1994

Number Surveys : | 393

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | 40 to 60 feet

Depth(s) where Contamination Identified in | 0-9 feet is TF Activity
Gross Gamma Surveys : | 9-17 feet is Stable
17-36 feet Appears Stable
62-74, 74-84, 84-94, and 94-100 feet

are UNSTABLE

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Borehole 22-07-10

Contamination (Cs-137) from 0-6 feet is Tank Farm Activity
Contamination (Cs-137) from 6-12 feet is Stable
Contamination (Cs-137) from 12-20 feet is Stable
Contamination (Cs-137) from 20-30 feet is Stable
Contamination (Cs-137) from 30-44 feet is Stable

Grade Thickness Product from 0 to 6 feet is erratic for the 20 years of surveillance
logging. The decay line for Cs-137 (identified from HPGe detector) is shown on the plot
but is not fitted to any set of survey data.

Grade Thickness Product for the four radioactive zones (6-12, 12-20, 20-30, and 30-44

feet) is decreasing within the gross gamma sensitivity at a rate consistent with the decay of
Cs-137 (identified from HPGe detector) between 1975 and 1994.

Gross Gamma Survey Information

Probe Type :

04: Sodium Jodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

97 it

Survey Depth :

97 ft

First Survey Date :

1/09/1975

Last Survey Date :

4/22/1994

Number Surveys :

356

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 45 to 70 feet

0-6 feet is TF Activity

Depth(s) where Contamination Identified in
6-12, 12-20, 20-30, 30-44 feet are Stable

Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : { Three Rivers Scientific
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Dry Well Survey Analysis - Notes

Borehole 43 "/{’22-07_‘,,) Total # Surveys < %9 Probe Type & L~
A\ # neutron surveys ___/ #GR Surveys 2% 2.
Log Date: 75-0/-69 1% G - 0%-~22 Last Presentation Plot Dates
(If different from 17 & Last)
Isotope from Spectral Survey: Max Survey Depth / £
Contamination Zone Depth(s): ¢ —/ C‘,, #9-52 F2-— '73 79~92Z
GAPS.Txt
Survey Date | num. Gaps |approx #Sampl’s’ Comment
| 74-0¢29 | 1é 70
7e-~05-02 [T 77
78673 | 25 T 7
Jo-69-/¢| /0O F0
HI-ZONES.Txt
Survey Date  [Reason Selected Japprox #Samp’s [ Comment
75-83-05 (AL ﬂMZﬂ&kg (70
:Zé"Qé"Z‘l?_ﬁ’& e | 25
7 7-1Z -8 BAs Lo | O
283-11-01 \Hi-f)x &G ya-12)
F0-)202 | A RaoZene| ;62
Qppezz |7oocRtre | fon
o/
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg Bkg | Comment
150312 [Ave BxG | 100 “42%2|1 385
76-05~2¢ | °% Cepdel 97 [ %A | 32.0
77-120% | Ave dircl 35 2% LY
18-1-0s | B Crtnv| 7% 214 | %7
o0 | Fulesnd 9% 2% | %90
FI-b5~13 “veme| 72 5¢z! 373
dd—0r-20| % Crone| 97 PEANE
Analysis Notes
num surveys rejected: (0) Z BRO Background =M [O—- 4O
O10f7 + TE Atrivizy —
70-52¢7: Tareg 197500574 zreoar RAS P DECRIT7s 74980, MN Dt 7acy AA7H )5 /
L3074 AP T [Afrszaasr7m LY Cs73°7
S52-79,7 Sompié lL-Lp
20-G2L75 STABes (o-bo
\_.Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name //f ~M / e T D S/W ver (TFGROSS) V/2:22

00 342
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Dry Well Survey Analysis - Notes

Borehole37(22-07-£2)  Total#Surveys 3 7 2. Probe Type £%
# neutron surveys __ & # GR Surveys 33¢&

o/
Log Date: 7.5~ 6/-p51" g -0 -2 2 Last Presentation Plot Dates
(If different from 1* & Last)
Isotope from Spectral Survey: Max Survey Depth j 7
Contamination Zone Depth(s): & “2¢, F2-83 S35-74 7p-¢2 £2~ g4
& l nAY-7d
GAPS. Txt
Survey Date | num. Gaps japprox #Sampl’s] Comment
750824 /& /6D
74-4y-29 20 g5
| 74-09-0 /7 g0
19-69-rzl 94 /oD
HI-ZONES. Txt
Survey Date eason Selected|approx #3amp’s | Comment
70520 |Too fare | P55~
T§-4-01  |BAs Lo /0D
TF67-234 Bhs Los— | 7p
79-/0-03 |#1 sk c | /oC
Yo-i2021 Miss-fihe| G5~
L 25 [ 7000 AT
\U 9 70
BackGnd.Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean | Avg Bkg | Comment
750312 ;;aﬂ, (02 EEANETE
76-67p2 | foCrsay hd 292% 42,4
THe60 \F Cisan /00 [°& Y
Z5-1-0f |Aucsie lpo /77 “3,%
77-/224 VL LkE S 32| 447
Girpir-2076 Ctem| 59 L 324
Analysis Notes
Background = (0pai<$0) 2070

num surveys rejected: (0) 27 8.2/
OBt Lot (PRatim Vige) [adi tATE S RAC1O Thwn udtd movg mau? 85 7

V:-um FAengr (53— s‘zfr‘) /677 ro {252
_Wm MOVEM AN T er’w: 5‘Zz=7 Jar !f 7f 70 46 Z ;cr mAY Be 4 FLusarag: Foue

THE WgiLe (A rz. [&dnmﬂl

Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name M /ﬁ«ﬁ? S/W ver (TFGROSS) V/ 2.2.0 .

00 343
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Dry Well Survey Analysis - Notes

Borehole 87 ( 22-67-a5) Total # Surveys (s Probe Type & %7
o/ # neutron surveys 2 ¥:3} # GR Surveys 238
Log Date: 75-0/-p9 1* 97—BY- 27 Last Presentation Plot Dates
(f difforent from 1™ & Last)
Isotope from Spectral Survey: Max Survey Depth _ &7
Contamination Zone Depth(s): #9—~57 S 7~45, 677§ F4— /00 '
GAPS.Txt
Survey Date num. Gaps [approx #Sampl’s] Comment
1(-03-2% & 27
Tebr-25] 3§ go
Te-o7-28 | IUY | /4O
T1547-2%] 1§ } 80
F0-09-1¢ e o
HI-ZONES.Txt
Survey Date  [Reason Selected japprox #Samp’s | Comment
to3—0 | Ao Roo /oo
| 74 -65 =20| Toor, Aol [ec
£-077Zx |BAD Lo go
78-11-01 |H/-e8/cc | /D
| Jo-go-29 WM-f/<c | /6D
Fir-625 | Too fhic fep
BackGnd.Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean Avg, Bk Comment
75 23-92] ZCieany]| 97 9% |3 6 r
Té-05-27 ?f Cotnl T e | 6.9
76-p3-23 ¢ Bkl = 6 sy | 32
776283 AveBrg 95 S | 3¢7
781101 [AVe Brd 95 35 | 4o
Ir-owal %cesal 56 : 32. 9
Analysis Notes
num surveys rejected: (0) Z 840 Background = Mﬂ) 10-3%

\__Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name ﬁ&n@ﬂ@__

00 344

S/W ver (TFGROSS)

V2. 2lo
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Dry Well Survey Analysis - Notes

Borehole B7{22 “0707)  Total#Surveys_227  Probe Type 0 bk
# neutron surveys 22— # GR Surveys 22 3~
Log Date: 7.J - o6/-09 1* 9r-04-22 Last Presentation Plot Dates
(if different from 1* & Last)
Isotope from Spectral Survey: Max Survey Depth /2?7
Contamination Zone Depth(s): _ 3[3-5¢z g6-9 8
GAPS.Txt
Survey Date | num. Gaps lapprox #Sampl’s| Comment
77-p2-03 J5 | 116
719-67-1%]| /< Fo
Yo 07-t%|l /9§ TS
K':" Q b1 2 Z /d O
HI-ZONES.Txt
Survey Date  Reason Selected [approx #Samp’s | Comment
762022170 76-f3-30 T 7O RAI Zéag (/30~<7)
TL-12-07| MO RAD Zong I
7702034 Bav Loc | f10
TG -06-098 Ko7 loe| FO
Y O3 BA? loc. | HO
Gt~ 20700 C Atrcl /0D
\/
BackGnd.Txt
Survey Date [Reason Selected] num. Samples | Feq. Clean | Avg. Bkg | Comment
Zt—12-0; |Ave Bxe. | g¢ be7 | 3. 2
77-02-03 |Ave 8ke| 75 (€% 325
7412 -26|Ave BKe| 7 & % | 4D
YO-08-03 |ttarc7vr | 30O $2% | B/ w
-o-20 1% C% gL 9P &
ZorE. B0-5TeF] TR Pac Ay CURVS K7 V4975 = S =Hoo
. v = 2000
Analysis Notes
num surveys rejected: (0) z.a8A4o Background = 0) ~ %5

CHEc/e CTR ((Zont S5Oy W/ dice lo—3por)

Tirgoar (038R 7 GZ/°) po/RLg = Qo -FIAT
¢ CrEck flodicsy Eulsc7s) Rbsor78: IE BKG L & Ehns Zoaa 775 M T4
[As lge- SR e s WY Zraas
Zond I Sr! cppesy (CS core. < D recr Toe Ko Ds Loy T X
Borl §0-95  Crimndd [ (o f o Lapau Do sp7T s> ':/?E/wﬂ_\ﬂf LA '

\_+Category: (Stable, TF Activity, Undetermined, CHANGED R#7 34f, = L2067 = 0,1 oas Thw (535]

Analyst Name /7 WM KQ

_ S/W ver (TFGROSS) ¥Y*-+Z0
00 345
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Dry Well Survey Analysis - Notes

Total # Surveys 3 72 Probe Type o5
# GR Surveys 393

Borehole B85 (22-¢ 7-069)

_/ ‘ # neutron surveys <
Log Date: _7.5~0/-e7 1* Fy-0%-22 Last Presentation Plot Dates
(If different from 1% & Last)
Isotope from Spectral Survey: Max Survey Depth /&g
Contamination Zone Depth(s): 77 17, 77 3 é 62~7 Fop- YL §r o % e
GAPS.Txt
Survey Date num. Gaps [approx #Sampl's] Comment
7667-29 | 4 Y%
| T4-07-28 | 30 €0
7§-09-/17| (¢ 72
o-07-191 /v G0
Sr—6%r70 30 /00
HI-ZONES.Txt
Survey Date [Reason Selected(approx #Samp’s | Comment
T30-25 |Aae Lec {70
7S -0w2 | BAD L | 175
U061 % |7hoe Lo DY
§3-06-75 Bro Loc | a0
$r-08-10 5;__ Ao Lo/~ 1ed
Y0930 | fooL Ftie | 70D
o/ '—%A‘-&z TFOC AIC 18O
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
160429 | Crepn | Ti 31% |22
717-02-03 | Tocpn | 19 0% 4.0
781)-0) |Ave- Bke | g7 349 | #2.0
77-12-26 |Qye-greo | Tb W7% | 2.0
§o-10-24 % Cr8An| 97 Z1% &7
g1+ | %hecwsAn | B 3Y% | 36y
§3023 | %eCugav | 99 39% | 33
Fo-0¢-20] %ocipam]| 97 O% | O
Analysis Notes
num surveys rejected: (0) Z 2420 Background = (0%50) o~ 6p
Z (2-7F 7P Frri C5=/3D 54 1068 Ro= 9"29004.-«/’/7'5-
Zovs 79-87 677 Fir 1 Gos 1205 Sh= o0 o lyr e | L ELE ou Vag o= R
s Category: (Stable, TF Activity, Undetermined, CHANGED

tyrame [fpm U L0

00 346

S/W ver (TFGROSS) I/ 2-20




filein := "GTP62-74.txt"

HNF=3532 -REVO
Well 22-07-09

e ————
A = READPRN(filein) yr i A<1 > i A bkg = A<6> max = A<4>
N := last(yr) N =291 i=0.N k:=0..300 ji=0..299
N/ 3;230.17 tc0:=2.77 Teu = 1.02 Co variables are
acs = 80 aco = 1200 aeu = 4000 Sb-125
Eu varﬁb’lé?"’i‘e'*
(yr 75) In(2) 75)}:.(2) RU e o (yr 75) In(2)
Csi = acs-e s CoI = aco-e o Eui = aeu-e Rl | tot, 1= Csl. + Eui + Ccni
Eross. '= net,
b This data edited for spurious points
2500 T T T T | | T T T
2000 d
gross, 1500 -1
o
tat
1000 —
500 =
Arvm A"?AA n a
\/ 076 90 92 94 96
2
ssq(al,a3, a2} :=Z gross, - [al-e ™ +la3e ™ tale
i
Given
ssq(acs,aeu,aco)=( 1=] 2m2
ocs
oeu | = Minerr{acs,aeu,aco) ety e -«mi i "-""'-V_*_
iacs—S? 073} {’aeu =3.6+10 aco = 1.484+10° |
oco ! cs1az / Ru-106 8b-125 !
- At g e BTN I e e AT T S
- fyr - 75) In(2) -fyr.= 75)~"‘(ﬁ - (yr. - 75) J02) 25 _0.016
Cs. = acs-e s Eu. = aeu-e eu Co. i= coorc i -79) 0 aeu
, =
tot. = Cs, %Eu. + Co. E
oot N 969-10™
S
\_ out<®> = yr out<! > = tot WRITEPRN( "twop44-52.txt" } := out N
ThreeCompDecay.mcd 8/24/98 Page 1

0on 347
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filein := "GTP74-840 WV EII 22-07-09

A = READPRN(filein) yr = A<l > net := AT bkg = AS> max i= A<4>
N = last(yr) N =96 i=0.N k:=0.300 j=0.299
N/ 1st Isotope is Co (5.27 yrs) 10 = 5.27 aco = 1000
2nd Isotope is Sb (2.77 yrs) 12:=2.77 a2 ;= 4400
y'i'75) In(2) (yr 75) ln(22)
Co, = aco-e o X2, :=a2e k tot, := Co, + X2,
gross; := net; This data edited for spurious points
1500 T T T T T I l
1000 -
gross;
[+
tot,
500 — -
v 0 | | | ] | | |
80 82 84 86 ] %0 92 94 96
o
tn(2) ]2
-(yr,--‘rs)M -(yri-vs)-“fz)
ssq(al,a3) :=Z gross; — |al-e 0 ta3e
i
Given
ssq(aco,a2)=0 1=]
oco
= Minerr(aco,a2)
w2 PR e
1aco = 14107 = 4405+103 f
7
Lﬁs.-ﬁﬂ.—/ Sb,125,.m-mo
n{2) In(2) — =0.227
- (yri - 75) — - (yr. - 75) — o2
Co, := aco-e X2 = ale tot, := Co, + X2, .
<0> <1> R atad Eoﬂ = 2 246 i
out = yr out = tot WRITEPRN ("twop.txt" } := out Ratlo Co ISb X2y,
\%
Co-2nd-Decay.mcd B/24/98 Page 1

00 3458



HNF=3532 -REVO

Dry Well Survey Analysis - Notes

Borehole BY{22-0/-1¢) Total # Surveys 2> 62 Probe Type 0 Y&
o/ #neutronswrveys 47 #GRSurveys 3.5%
Log Date: _71%5-01-091% o ~0722 Tast Presentation Plot Dates
(If different from 1% & Last)
Isotope from Spectral Survey: Max Survey Depth 97
Contamination Zone Depth(s): 0-6, 6 /2 /2-24 28~39 Fo~ &
GAPS.Txt
Survey Date | num. Gaps lapprox #Sampl’s] Comment
75-/2-2% | /o 78
TE-0-29 73 y i)
Fo-s9-tg| 1 95
| g5-br-83] /5 700
HI-ZONES.Txt
Survey Date ason Selected [approx #Samp's | Comment
|7¢éBr-24 BA? Lo 70
Jo—07-02 A LéC 27,
7 7-65-07 [Favc FAeC| (02
7%-1)-01 [3ec Agre | /4P
Z5-lo~b7 |BAT lsc Yo
U 90 7-20 | oo APrd (o
BackGnd.Txt
Survey Date [Reason Selected] num. Samples | Feq. Clean Avg. Bkg [ Comment
750372 BveBkC | 74 537 | 372
Te8Y-29 |%UcCepn | 94 37%| 2727
160761 Ave Bkey T2 SYQ| DYoo
T 2-o5-ps Ve BRe| 9T 587 | 35075
(78 1-ty Wve sk | T4 F5% | wod
N 25~42-2L| Bve BLG T3 ST % | 4ra.0
:§ F0-10-25 | Ave Bre] T35 FoZ | 7
R L S T A= Té p% | G
i Analysis Notes
Q | num surveys rejected: (0) “Z470 Background = Osues) <5 — 70
3
A
e
N
3

\_Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name K ﬂ—vwwfﬁo@

00 349

S/W ver (TFGROSS)
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Borehole 22-08-01
page 1 of 2

Contamination (Cs-137) from 0-12 feet is Tank Farm Activity
Contamination (Co-60 & Sb-125) from 22-32 feet is Stable
Contamination (Co-60 & Sb-125) from 32-42 feet is Stable
Contamination (Co-60 & Sb-125) from 42-59 feet is Stable

Contamination (Co-60 & Sb-125) from 59-82 feet is UNSTABLE
Contamination (Co-60 & Sb-125) from 82-95 feet is UNSTABLE

Grade Thickness Product from 0 to 10 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within observed systematic limitations at a rate consistent with Cs-137
(identified from HPGe detector). The gross gamma activity is at the 30,000 counts per
second rate, which may be beyond the linear region of the counting system.

Grade Thickness Product for three radioactive zones (22-32, 32-42, 42-59 feet) is
decreasing within the gross gamma sensitivity to each isotope and relative intensity at a
rate consistent with a least squares fit of Sb-125 (hypothesis) and Co-60 (identified from
HPGe detector) from 1975 through 1994, The least squares fit results in a gross gamma
contribution ratio for Sb-125 to Co-60 of 0.7, 0.1, and 0.3, respectively for each zone, on
June, 1994,

Grade Thickness Product for the radioactive zone (59-82 feet) is decreasing at a rate that
exceeds the decay of Sb-125 (hypothesis) and Co-60 (identified from HPGe detector)
from 1976 to 1979, then is less than the decay rate from 1980 to 1984, and then is
consistent with the decay rate from 1985 to 1995. Movement in this zone is unclear on

the stack plot. The least squares fit results in a gross gamma contribution ratio for Sb-125
to Co-60 of 0.04 on June 1994,

Grade Thickness Product for the radioactive zone (82-95 feet) shows the zone is clean

until 1982, then from 1982 to 1987 the radioactive contaminant is INCREASING, and

begins to decrease at a rate consistent with the decay of Co-60 (identified from HPGe
detector) from 1987 to 1995. This can be seen in the stack plot upon close examination.

Grade Thickness Product for the combined radioactive zone (22-95 feet) is decreasing
within the gross gamma sensitivity to each isotope and relative intensity at a rate
consistent with a least squares fit of Sb-125 (hypothesis) and Co-60 (identified from HPGe
- detector) from 1975 to 1995. This indicates the contaminants likely entered the
subsurface in a single event and the contaminant movement is ongoing redistribution. The
least squares fit results in a gross gamma contribution ratio for Sb-125 to Co-60 of 0.14 in
1995,

00 350
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Borehole 22-08-01
page 2 of 2

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 fi

First Survey Date :

1/09/1975

Last Survey Date :

6/13/1994

Number Surveys :

312

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

12 to 22 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-12 feet is TF Activity
22-32, 32-42, 42-59 feet is Stable

59-82, 82-95 feet UNSTABLE

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF;353‘2 “REVO

Borehole 22-08-02
page 1 of 2

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Sb-125) from 20-30 feet is Stable
Contamination (Sb-125) from 44-62 feet is UNSTABLE
Contamination (Sb-125) from 62-72 feet is UNSTABLE
Contamination (Sb-125) from 72-84 feet is UNSTABLE
Contamination (Sb-125) from 84-100 feet is UNSTABLE

Grade Thickness Product from 0 to 10 feet is erratic for the 20 years of surveillance
monitoring, and is categorized as Tank Farm activity. The decay line for Cs-137
(identified from HPGe detector) is shown but does not agrees with any significant number
of surveys.

Grade Thickness Product for the radioactive zone (20-30 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with the decay of Sb-125 (hypothesis)
between 1975 and 1994.

Grade Thickness Product for the radioactive zone (44-62 feet) is decreasing at a rate from
1975 to 1981 that does not fit the decay of Sb-125 (hypothesis) or Co-60 (identified from
HPGe detector). The decay line for Sb-125 is shown as & reference. The stack plot
shows that radioactive materials migrated down, out of this zone.

Grade Thickness Product for the radioactive zone (62-72 feet) is INCREASING in 1975
then decreases at a rate from 1977 to 1988 that does not fit the decay of Sb-125
(hypothesis) or Co-60 (identified from HPGe detector). The decay line for Sb-125 is
shown as a reference.

Grade Thickness Product for the radioactive zone (72-84 feet) is INCREASING from
1981 to 1985 with decreasing rates the other times (1975-1981 and 1985-1995). The
decay line for Co-60 (identified from HPGe detector) is shown as a reference. The stack
plot shows that radioactive materials migrated down, through this zone.

Grade Thickness Product for the radioactive zone (84-100 feet) is INCREASING from
1988 to 1991 with decreasing or constant rates the other times (1975-1988 and 1991-
1995). The decay line for Co-60 (identified from HPGe detector) is shown as a reference.

Grade Thickness Product of the combined radioactive zone (44-100 feet) is decreasing at
a rate that is consistent with a least squares fit of Sb-125 (hypothesis) and Co-60
(identified from HPGe detector) from 1975-1985 and deviates from 1985-1995. The
deviation may indicate added contamination in the zone. The least squares fit results in a
gross gamma contribution ratio for Sb~125 to Co-60 of 0.1 on June 1994.
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HNF;B&&? “REVO

Borehole 22-08-02
page 2 of 2

Gross Gamma Survey Information

Probe Type :

04: Sodium lodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/09/1975

Last Survey Date :

6/13/1994

Number Surveys :

305

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=()

Method Used to Compute Background :

10 to 20 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity
20-30 feet is Stable
44-62, 62-12, 72-84, 84-100 are

LUNSTABLE

Analyst Name :

RX. Price

Analysis By :

Three Rivers Scientific
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HNF;3532 “REVO

Borehole 22-08-05
page 1 of 2

Contamination (Cs-137) from 0 to 8 feet is Tank Farm Activity
Contamination (Co-60) from 36-45 feet is Stable
‘Contamination (Co-60) from 45-53 feet is Stable
Contamination (Co-60) from 53-63 feet is Stable
Contamination (Co-60) from 63-74 feet is UNSTABLE early
Contamination (Co-60) from 74-84 feet is UNSTABLE

Grade Thickness Product from 0 to 8 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Grade Thickness Product for three radioactive zones (36-45, 45-53, 53-63 feet) is
decreasing within observed systematic limitations at a rate consistent with Co-60
(identified from HPGe detector) from 1975 through 1994.

Grade Thickness Product for the radioactive zone (63-74 feet) is decreasing at a rate that

is significantly {ess than the decay of Co-60 (identified from HPGe detector) from 1975 to

1986. Then from 1986 to 1995 the decrease in grade thickness product is consistent with

the decay rate. The stack plot shows the radioactive contaminants to be migrating deeper
in the formation,

Grade Thickness Product for the radioactive zone (74-84 feet) shows the zone is clean

until 1985, then from 1985 to 1990 the radioactive contaminant is INCREASING, and

begins to decrease at a rate consistent with the decay of Co-60 (identified from HPGe
detector) from 1990 to 1995,

Grade Thickness Product for the combined radioactive zone (36-84 feet) is decreasing

within the gross gamma sensitivity at a rate consistent with Co-60 (identified from HPGe
detector) from 1975 to 1995,
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HNFTj.353.2 “REVO

Borehole 22-08-05
page 2 of 2

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/09/1975

Last Survey Date :

6/13/1994

Number Surveys :

314

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background

10 to 35 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-8 feet is TF Activity
36-45, 45-53, 53-63 feet is Stable
63-74, 74-84 feet was UNSTABLE

Analyst Name ;

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF=3532 -REVO

Borehole 22-08-06
page 1 of 2

Contamination (Cs-137) from 0 to 8 feet is Tank Farm Activity
Contamination (Cs-137) from 8 to 18 feet is Tank Farm Activity
Contamination (Cs-137) from 18-29 feet is Stable
Contamination (Cs-137 & Co-60) from 46-54 feet is Stable
Contamination (Co-60) from 54-63 fect is Stable
Contamination (Co-60) from 63-73 feet is Stable
Contamination (Co-60) from 73-83 feet is UNSTABLE carly

Grade Thickness Product from 0 to 8 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. In the radioactive zone from 8 to 18 feet the Grade
Thickness Product from 1976 to 1985 is lower than the other time interval. In both zones
the Grade Thickness Product from 1986 through 1994 is decreasing within counting
statistics at a rate consistent with Cs-137 (identified from HPGe detector).

Grade Thickness Product for radioactive zone (18-29 feet) is decreasing within the gross
gamma sensitivity at a rate consistent with Cs-137 (identified from HPGe detector) from
1975 through 1994.

Grade Thickness Product for radioactive zone (46-54 feet) is decreasing within the gross
gamma sensitivity to each isotope and relative intensity at a rate consistent with Cs-137
and Co-60 (both identified from HPGe detector) from 1975 to 1995. The gross gamma

contribution ratio for Co-60 to Cs-137 was 0.4 in 1995,

Grade Thickness Product for two radioactive zones (54-63 and 63-73 feet) is decreasing
within the gross gamma sensitivity at a rate consistent with Co-60 (identified from HPGe
detector) from 1975 through 1994,

Grade Thickness Product for the radioactive zone (73-83 feet) is roughly constant and
below the radionuclide decay line for 1975, then from 1976 to 1995 the radioactive
contaminant) is decreasing within the gross gamma sensitivity at a rate consistent with
Co-60 (HPGe detector identified). The stack plot shows on close review that the broad
gamma ray peak becomes better defined after 1975.

Grade Thickness Product of the combined radioactive zone (46-83 feet) is decreasing
within the gross gamma sensitivity to each isotope and relative intensity at a rate
consistent with a least squares fit of Co-60 and Cs-137 (both identified from HPGe
detector) from 1975 to 1995, The least squares fit results in a gross gamma contribution
ratio for Co-60 to Cs-137 of 1.1 on June 1994.
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Borehole 22-08-06

page 2 of 2
Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (2 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date ; | 1/09/1975
Last Survey Date : | 6/13/1994
Number Surveys : | 314
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 30 to 46 feet

Depth(s) where Contamination Identified in

0-8, 8-18 feet is TF Activity

Gross Gamma Surveys : | 18-29, 46-54, 54-63, 63-73 feet is Stable
73-83 feet was UNSTABLE early
Analyst Name : | R K. Price
Analysis By : | Three Rivers Scientific
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HNF~ 3532 -REVO

Borehole 22-08-07

Contamination (Cs-137) from O to 8 feet is Tank Farm Activity

Grade Thickness Product from 0 to 8 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Gross Gamma Survey Information

Probe Type : [ 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (5 surveys)

Borehole Depth : { 135 ft

Survey Depth ; | 135 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 296

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 20 to 40 feet

Depth(s) where Contamination Identified in | 0-8 feet is TF Activity
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific

20 392




-

C

01/09/75
Gamma (c/s)
0 100
0
10
20
30
40-
50 §
g%
p4
870 -
(]
801
Qo
o™ ]
e
GdOMI
1101
120 |
130{
140 {* \(Wide Line)
0 250 500
Gamma {c/s)

Average
Clean (%)_, Background (c/s)
oB88888,38888

Frequency

Grade Thickness Product (feet*c/s)

2000

1000

Borehole 22-08-07
) Depth: 0-8 ft .
°° ° * Cs-137 Decay Line
LR " o
EN T et gy |
‘l y =n_-19,85 | o0 = 1995

. Date erar) _
_ T R .
v I
:'ﬁ"'.""’-‘"‘”‘_""" -:-!v—\.-_.....: ................................... LY pypeam—

Analysis by: Three Rivers Scienific

06/13/94

Gamma {c/s)
0 100 200

Line)

g 8

Depth (feet)
3

& 8

100 -

110 1

120

130

140 {  (Wide Line)

0 250 500
Gamma (c/s)

2¢6¢

OAIY-

ZANH



00

6L

( ( (
Borehole 22-08-07

o

i,
\\

W N =
o O O
Y

Depth (feet)

- 0 ~N O O A
OSOOOOO
e Ve

1 ;
110
120
130 |
140 -

T ™T

1975 1980 1985 1990 1995
Date (Year)

OA3Y¥- 7€cg=dNH



HNF=353%2 fREVO

Borehole 22-08-09

Contamination (Cs-137) from 0 to 10 feet is Tank Farm Activity
Contamination (Cs-137 & Ru-106) from 72 to 84 feet was
UNSTABLE carly

Grade Thickness Product from 0 to 8 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Grade Thickness Product for the radioactive zone (72-84 feet) for 1975 was
INCREASING, Then from 1976 to 1995 Grade Thickness Product was decreasing at a
rate consistent with the decay of Ru-106 (hypothesis) and Cs-137 (identified from HPGe

detector). The gross gamma contribution ratio for Ru-106 to Cs-137 was 3.5 on
January 1, 1976.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (2 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/10/1975
Last Survey Date : | 6/13/1994
Number Surveys : | 403
Analysis Notes
Number Surveys Rejected ; | O
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | 50 to 70 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity
72-84 feet was UNSTABLE early

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF;3532 "REVO

Borehole 22-08-12
page 1 of 2

Contamination (Cs-137) from O to 8 feet is Tank Farm Activity
Contamination (Cs-137) from 25-40 feet is UNSTABLE
Contamination (Co-60 & Sb-125) 40-51fcet UNSTABLE early
Contamination (Co-60) from 51-60 feet is UNSTABLE
Contamination (Co-60) from 60-70 feet is UNSTABLE early
Contamination (Co-60) from 70-82 feet is UNSTABLE early

Grade Thickness Product from 0 to 8 feet is erratic for the 20 year surveillance period,
and is categorized as Tank Farm activity. Grade Thickness Product is plotted on a
logarithmic scale to show the variability of the computed results. A decay line for Cs-137
(identified from HPGe detector) is shown but does not fit a significant number of
surveys.

Grade Thickness Product for radioactive zone (25-40 feet) shows a consistent
INCREASE from 1978 to 1980 then a decrease from 1980 to 1983. The decay rate of the
isotope that migrated through the zone (25-40 feet) could not be identified. A decay lilne

for Cs-137 (low level identified from HPGe detector) is shown but does not fit the data.

Grade Thickness Product for the radioactive zone (40-51 feet) is decreasing in 1975 ata
rate that is greater than the decay of Sb-125 (hypothesis) and Co-60 (identified from
HPGe detector), then after 1976 exhibits a reasonable fit to the decay line. In 1982 a
decrease in the Grade Thickness Product is observed. The gross gamma contribution ratio
for Sb-125 to Co-60 was 0.4 in 1995.

Grade Thickness Product for the radioactive zone (51-60 feet) shows a decrease from
1975 to 1980 that does not fit the remainder of the monitoring logs. From 1980 to 1982
the Grade Thickness Product is erratic and increases, then begins to decrease at a rate
consistent with the decay of Co-60 (identified from HPGe detector) from 1982 to 1995,
Downward movement of the contamination may be occurring,

Grade Thickness Product for the radioactive zone (60-70 feet) is greater than the decay

rate of Co-60 (identified from HPGe detector) from 1975 to 1983. Then from 1983 to

1995 the Grade Thickness Product decay rate is consistent with Co-60. The stack plot
shows movement down of contamination through this zone to the next lower zone.

Grade Thickness Product for the radioactive zone (70-82 feet) shows the contaminants to
be INCREASING from 1975 to 1983. Then from 1983 to 1995 the Grade Thickness
Product is decreasing at a rate that is consistent with Co-60(identified from HPGe
detector).
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HNF=3532 -REVO

Borehole 22-08-12
page 2 of 2

Grade Thickness Product for the combined radioactive zone (40-82 feet) is greater than
the decay rate of Sb-125 (hypothesis) and Co-60 (identified from HPGe detector) in 1975.
Then from 1976 to 1995 the Grade Thickness Product rate of decrease is consistent with
the decay of Sb-125 and Co-60. The gross gamma contribution ratio for Sb-125 to Co-60
of 0.04 on January 1996.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator
Other Probe Types : | 03: Neutron (3 surveys)
Borehole Depth ; { 105 f
Survey Depth : { 105 ft
First Survey Date : | 1/10/1975
Last Survey Date : | 6/13/1994
Number Surveys : | 380
Analysis Notes
Number Surveys Rejected ; | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 10 to 24 feet

Depth(s) where Contamination Identified in

0-8 feet is TF Activity

Gross Gamma Surveys : | 24-40, 40-51, 51-60, 60-70, and 70-82 feet
was UNSTABLE
Analyst Name : | RK. Price
Analysis By : | Three Rivers Scientific
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HNF;3532 “REVO

Dry Well Survey Analysis - Notes

Borehole B 7 { 22-08-0 ) Total # Surveys _3/% Probe Type ¢ 7
# neutron surveys __ 2_ # GR Surveys 3/ 2

Log Date: 70 0/-07 1 7 -06-¢3 Last Presentation Plot Dates
(If different from 1® & Last)
Isotope from Spectral Survey: (.S />3mo . (g ) Cof 27- t0”) Max Survey Depth /o¢ '
Contamination Zone Depth(s): &£ -/2., 2 2~ 2,32 de‘% b2 ~35759-§ % 92 ~g<
GAPS, Txt

Survey Date | num. Gaps japprox #Sampl's, Comment

To-07-24 | Ly @5

fo-or-4y | 22 §o

731227 | 24 /o2

HI-ZONES. Txt

Survey Date  Reason Selected|approx #Samg’s | Comment

Tl -5, | Hi BAL 5

4 60724 B0 Sthprg, 35

7§-v05  Bdo Sty LO

Q3-12—17 o /fow 07| /92

BackGnd.Txt

Survey Date |Reason Selected| num. Samples | Feq. Clean Avg Bkg | Comment
74022y |7 Gttt | 75 2/% | 3358
76-07-¢7 |Aue Bk ) 98 29% | ¥2.s
780700 | Lane?s | 3 76% {36
2003 |Avtbie. | T 3oz | %%
$0-07_ 13 |9% Cenw | Fb 2592 | 30,
?}-ﬁ%«z 7| Tplitpe | 7 7% | 3wi

30103 |Yoctem | Fe 337 |23
931297 |Avc BAe]| T £8% |l

Analysis Notes

num surveys rejected (0) Z.34p Background = (0<valZ30Q) ;2 — 22

Zomb 23-32' Fi7 rp G7F Colo=5D, Sa="006 Mirs  faro SHy= 32 @Y
Lonee 272 Fir 7 S0 %09 Cuypr= jt00e )i/ 7 s I,z =X i
Zons_ 2595 eomrteaar) FrT @ ’I?w"j/';f{r*zs;"m E0f 75 Rtz B30 @ Viges,

Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name /{MZ(Q,M ﬁuia $/W ver (TEGROSS)

00 410




HNF=3532 -REVO
filein := "two42-59.txt" Well &28-91,

A = READPRN(filein) yri= ASI> net 1= AST> bkg := A6 max = A<
N := last(yr) N =308 i=0.N k= 0..300 j=0..299
1st Isotope is Co (5.27 yrs) 1co = 527 aco = 5000
oot i ol i b
2nd Isctope is Sb—1%i &%.31x§§) 2:=277 a2 = 21000
- (v 75)-1“(2) (- 75) '"(;)
Co, = aco-e o X2, = a2-¢ ¥ tot; := Co, + X2,
gross; = net,

This data edited for spurious points

4
4+10 T T 1 1 T | T T T T
[+
s0* —-
gross,
o 20t ~
tot,
1
1e10* -
0
74 9%
2
- (- TS)M - (yrl. - 75)~ln(22)
ssq(al,a3) :=Z gross, — [al-e 0 L ale ’
i
Given
ssq{aco,a2)=( 1=]
aco
:= Minerr{aco,a2)
o2 Shé
aco =6.20210° a2 =1952-10*
e T UEEET NS S——— L R e
c.co
In(2 In(2 —=0.318
- (v = 75} "(0) ~(vr=75) _"(2_) 2
Co, = aco-e ™ X2, = o2 § tot, := Co, + X2, o
X2, f
<0> <l> " " o ——=0313
out =yr out = tot WRITEPRN( "twop.txt" ) := out /] BEF"_?P /C_OCON N
2273267 Sheo= @.66 (195¢)
3242 AT J%c}"‘: ol (/9?&)
Co-2nd-Decay.mcd 8/18/98 Page 1

00 411



HNF=353¢ -REVO
Well 22-08-01

filein := "two59-82, txt"
A := READPRN(filein) yri= A<1> net = A<7> bkg := A<6> max = A<4>
N := last(yr) N =308 i=0..N k:=0..300 ji=0.299
1st Isotope is Co (5.27 yrs) Tc0 ;= 5.27 aco = 6000
a2 := 7000

2nd Isotope is Sb-125 (2.77 yrs) 12 := 2.77

_ yri_Ts).ln(Z) _(yri_75)_ln(2)
Coi = aco-e weo X2, :=a2e tot, := Co, + X2,
gross; := net; This data edited for spurious points
4
1.5:10 T T T T | | T T T T
1o -
gross,;
-]
tot,
5000 [~ 1
0
74 9
In(2) () 1P
- (yr; - 75)- -(yri-’.fs)- >
ssq(al,a3) :=Z gross, — [al-e ™ 1 a3e *
i
Given
ssq(aco,a2)=0 1=1
oco
= Minerr(aco,a2)
a2 Sk
aco = 8.634+10° o2 =3.40110°
oco
- (yri_ TS)M - (- 75) M E =2.539
Co. := acoe wo X2, =02e “ tot, := Coi + )(2i
X2,
<0> _ <i> _ N I — =0.039
out = yr out = tot WRITEPRN( "twop.txt" ) i= out Ratio Sb/Co N

N
Co-2nd-Decay.mcd 8/18/98 Page 1
00 412



HNF=3532 -REVO

Dry Well Survey Analysis - Notes

Borehole 87(2.2 0%-02 ) Total # Surveys 307 Probe Type 07
# neutron surveys _2Z_ # GR Surveys 205
Log Date: 75~ 0/~ 0¢ 1* 7 - 06~ 3 Last Presentation Plot Dates
(If different from 1™ & Last)
Isotope from Spectral Survey: Max Survey Depth g0
Contamination Zone Depth(s): O~/o, 2 0_,-'-_33/4- y it él{ (e 72,, 72~ 3"7; FY fop
GAPS.Txt

Survey Date | num. Gaps fppprox #Sampl’s Comment

Y069-/4 | 27 T

gl-p¢-30| 77 5

HI-ZONES, Txt

Survey Date _[Reason Selected {approx #Samp’s | Comment

750605 ptr-RBKC /o

7é6-0-22 Wﬂ/&imvwg,v 270

QO-bF-294 3 Ao LoC- | 0D
| G020 | WhoneFBle G

C2-ty-074| B toc | s

A ZoaR — P5PZA S 758 ey, (5752 7% é-2-2 ] =~ 4 Roem Povsh
93-/2-/7 TOOL Kpee.  [5p

BackGnd. Txt

Survey Date |Reason Selected| num. S8amples | Feq. Clean Avg Bkg | Comment

Ts ko5 |Dicemw | 75 % | O

752 jo | G0 40| 98 222 | Y7

26507 Ave ke | 77 2732 | #4Y¥
Ze~jo-fT | Ave- BKed T7 239 $Zp 3
%M_%Mu 7 0% A0

K512 2| Ave BRG] Jo 2 70 /25

G 342~/ 2V LB A (O /3% | 35

Analysis Notes
Background = (0<yat<5 0)

num surveys rejected: (0) 7.2 #» /8~ 2857

TrE ACT 10l 7Y

Category: (Stable, TF Activity, Undetermined, CHANGED

7 A
Analyst Name /I Mﬁ{o é{ﬂ ﬁ@

00 413

S/W ver (TFGRQSS) ¥ 2-20 .




HNF;3532 ~REVO
« Well 22-08-02

filsin := "GTP44-100.t
R bt

A = READPRN(filein) yri= ASI> et = AST> bkg = AS6> max = A<
N := last(yr) N =300 i=0.N k=0.300 j=0.299
1st Isotope is Co (5.27 yrs} 1c0 = §.27 aco = 13000
2nd isotope is Sb (2.77 yrs) 12 =277 a2 = 14000
_(yr.-ﬁ)ﬂi)_ - .-75)-.‘“_(2
! Tco ! 12
Co, = aco-e X2, :=a2e tot; := Co, + X2;
gross; i= nef; This data edited for spurious points
3e10*
2a0* -
gross;
<
tot;
1ot - il
0
74 9 -
2
[ - (yri -75 In(2) - (yrl. - 75) .[“(;)
ssq(al ,a3) = Z gross, — [ ai-¢ 0 rade '
i
Given
ssqaco,a2)=0 im]
oco
:= Minerr( aco,a2)
o2 5 o r._m_xuawﬂTx
! aco = 1.304-104 / r a2 =1417.10 ;
| [ cos0 [ - sems o
In(2) In(2) ‘ . —=0.92
yr. - 75~ - yri-TS)- a2
Co, i= aco-e o X2, = al-e 2 tot, ;= Co, + X2, .
. CON Tefang fom
<0> <1> " "y il =9.261}
out = yr out = tot WRITEPRN( "twop.txt" ) = out ',?Ratio Co/Sb X2y
8/24/98 Page 1

Co-2nd-Decay.med

00 414



HNF;3532 “REVO
fiein = "cTP20300¢ WV @I 22-08-02

A = READPRN(filein) yri= ASI? net = A<7> bkg = A<E> max = A6
N := last(yr) N =290 i=0.N k:=0.300 j=0.299
1st Isotope is Co (5.27 yrs) Tc0 = 5.27 aco:=0
et
2nd Isotope is Sb (2.77 !’SZ 12:=2.77 a2 := 1000
(- 75)-’“&). - (v~ 75) n(2)
Co, := aco-e o X2, = a2e 2 tot, := Co, + X2,
gross; = net;

This data edited for spurious points

1200 T T J ] T T T T

1000

800
gross,
S 600
tot

400

200
0 OO O "‘.0 AV & R e B 4 ]
74 76 78 80 82 84 86 88 90 92 94 96
T,
1
In(2) G
-yri—'TS)-_— -(yri-TS)- -
ssq(al,a3) :=Z gross, - [al-e ™ tale *
i
Given
ssq(aco,a2)s0 1=1
0co . R——
] = Minerr(aco,a2) W
ol e ey s ‘6
aco =-53.762 a2 =1.014+10°
Co-60 mm!’ o S0-125 et
— =-0.053
(- 75) 22 =752 =
C°i = g.co-e Tee X2i = o2-e tot; i= Co; + XZ.I o
o CON
<0> <1> - [ I N l —— =-0.534
out = yr out = tot WRITEPRN( "twop.txt" ) := out i RationCo._be X2y N
Co-2nd-Decay.med 8/24/98

00 415

Page 1
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Borehole 22-08-02
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BoreholeB V(2 2-08-05

HNF;353.2 “REVO

Dry Well Survey Analysis - Notes

Log Date: _7 S —or-o9*

7 r-b66~r3 Last

Isotope from Spectral Survey: ¢s

Contamination Zone Depth(s): ) = ¥, 3 6-%3; w5~ ¢ 5 33

Co(3 §- ?IF7')

Total # Surveys >/ € Probe Type 8 &
# neutron surveys -

# GR Surveys 3 /¢~
Presentation Plot Dates

(If different from 1% & Last)
Max Survey Depth /g

GAPS. Txt
Survey Date | num., Gaps [approx #Sampl’s Comment
_'Zé..atq..og_ﬁ 32 /o2
7 80973 2o / &0
F0-27-+2| 9 75
7/-40-264 7 )
HI-ZONES.Txt
Survey Date eason Selected |approx #Samp’s
75-0372 | HI-A G| joo
75~05 D8\ Dpinvettoge | 70 | PRoSASLY Todl. AR
|74 0FAGAIN A0 Fhan  thto
7 7-A5-03| oo FA7Y [ O5
T9-1-09 | Mi-Bre | 0o
g p-p2-02 290 ko] oo
S —S2—064 BAr Lrc
BackGnd.Txt
Survey Date |Reason Selected] num. Samples | Feq. Clean Avg. Bkg | Comment
/SR~ *| Bl 4| T F 2¢6%Z | 3%.D
7305-0% | Llgvewts | 20/ co0% | 33.5
760730 | Ave BL G| 7, 682 | 3L 5
17-0%-03 |AVS BL (| foo- S72 27 8
78-l~01 | AvG Brd 97 32% | ¢35
77-(0-30 |flye BRa; T35 t77 | B2
90-02-02| % Cegny| F7 b2 2X
Fr—03-24| PV ke | 97 752 | S
Analysis Notes

num surveys rejected: (0) == 42 Background = (Dé?aﬁgb) fo- 35

Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name KMM f A

S/W ver (TFGROSS) V2 20

00 421




Borehole 37(22-0g-0¢)

HNF;3532

“REVO

Dry Well Survey Analysis - Notes

Total # Surveys 3 /& Probe Type 0 &%~

# neutron surveys 2 # GR Surveys
Log Date: 77 0[~6F 1# 77~04~+3 Last Presentation Plot Dates
{If different from 1* & Last)
Isotope from Spectral Survey: €S Co (6%— 75 ,7) Max Survey Depth /d¢
Contamination Zone Depth(s): ¢ — 2 S¥, 363-7 ‘i >2-3 5 939
GAPS.Txt
Survey Date | num. Gaps fapprox #Sampl’s] Comment k.4
Te—d%-29 | 33 70 / G 03-25 93 5/e0”
4i-07-28| 6/ 70 T GO0 A 7 om
2 G-09~/ S| 2o g p
g’lo-{g?-/ &l /3 5o //
-ld~26 ro g
" HI-ZONES. Txt
Survey Date eason Selected japprox #Samp’s | Comment
75-0371 2 MK E /o2
75-/1~1 2| BAvr Surviey £
7405 ~20 |Toe AU [ on
Te— 07-28 B Schmsy 9D
T§1i-8) it -BE G (2=
Gy 21l Hy-Br<e| [lop
BackGnd.Txt
Survey Date [Reason Selected] num. Samples | Feq. Clean | Avg. Bkg | Comment
15-03+2 | 72 L egpn| o2 26% | Py
75-p6-2L | Yotasm | 18 6% | 3725
76-05-20|% Coamy | 79 cz | oo
P 7-e5~05 |Ave- BXKG| P8 £72 | #9»
TS-/1-01| Ave frce| /o0 2% | 737
79-to-03|pve Bre| 78 137 | Lo 2
Q1-62-16 |07, £ 7 & 37% (385
g 40704 | 23 7 3 Re® | 157
Analysis Notes 46

num surveys rejected: 502 Z EAC Background = (0svat<50) Zo —~ LTA 7
Zowg - 59er, V17 70 7P = "% @ "//7’77 Rizo “Hg =%72235> 0 36& ¥

Category: (Stable, TF Activity, Undetermined, CHANGED

AN

e dall

Analyst Name S/W ver (TFGROSS) |/ 2. 2D

00 42<




HNF=3532 -REVO
Well 22-08-06

filein := "GTP46-83 txt"

A = READPRN(filein) yri=s A'<1 > net := A<7> bkg := A<6> max = A<4>
N := last{yr) N =298 i=0.N k:=0..300 j=0.299
AN 1c8 = 30.17 acs = 150
Tco = 5.27 aco := 1430
() ()
Cs; = acs-e Co, = aco-e tot, i= Cs; + Co,
gross; = net,

This data edited for spurious points

2000 | T T T T T T | |
-]
1500 — -
Bross;
¢ 1000 -
tot,
500 — =1
\_/ 0
74 96
In(2) In(2) 1P
-(yri-'lS : -(yri-vs)_
ssq(al,a3) = Z gross; — [al-e S +ale oo
i
Given
ssq(acs,aco)=( 1=1
ocs .
[ } := Minerr(acs,aco) 3
xco o.cs = 150.188 oco = 1.43910
ocs
In(2) In(2) — =0.104
s o “(m= 18— aco
Cs, i= acs-e Ey, := aco-e tot, i= Cs; + Co,
Coy
<0> <1> " —=1.153
out =yr out := tot WRITEPRN( "twop.txt" ) := out Csy,
N
Cs-Co-Decay.mcd 8/19/98 Page 1

00 423



Borehole BY ( 22-08-97)

HNF;3532

|-Zongg O-Fr7

7{'4

“REVO

Dry Well Survey Analysis - Notes

Log Date: 735 -0/-v#1*

Isotope from Spectral Survey: _C g
Contamination Zone Depth(s): O g ,

Total # Surveys 3¢/
# neutron surveys __ §

Probe Type 0 &
#GR Surveys 274

9Y-06~/3 Last Presentation Plot Dates

(If different from 1® & Last

< 8o Cfy ( “o- -/007 ] Max Survey Depth

- 70 ‘70—?0 %100 [00~120

7 LLés Zonrg
GAPS.Txt
Survey Date num, Gaps [approx #Sampl’s{ Comment
760729 72 / YO
fo6g-/7 | 20 /30
Ty-a~-03 29 /35
q 3—/2-81 } 29 ) 3D
HI-ZONES.Txt
Survey Date eason Selected |approx #Samp’s | Comment
736312 |y/-nB ke | ) o
7 =058 7poc At [
Z6-01-21 | Prarc #7070
7 8-/-or | Mi-drec.| /9
86 AO-25 | Hr-A1G& /
07— F| btr-s8kc. | | 72
; BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
1549372LAVe Bk | 1 p LO07,| BZ2
| 7t-03-2 yATIVINEY, 20%| B%T
TG-tn1 | AvGOKO 36 832 o4&
o fo25 | %lisanl 137 &y | ey
92-0n-03 | LENGCT| |78 /90K | 2. 35
G3-0r2)| L] 200 752 | 2. %o
G2r2-0s | Gt eghy /32 2Z |~
Analysis Notes

num surveys rejected: (0) Z &7«

Background = (0<val<50) 2.0~ %0 < 7

(7 s

o

CONT 1 Ang

b
A

)

B (BXeo07 FoR Smoxr LivVeg Zong (70Focr) feom /5757092

< /‘r‘ﬂ~7a 70 g T4 100, /00~/20)
L ﬁ"z:’?‘/afri-/ Mavﬁ ng&- {20 ~pr)

2o

ALt S{ixeio?s cAnsz Quins 271 s 0.2 H o prtons A PAgcsnrr O |
il TIPS IN T2 Titt Zapnd
X O-§c7r :

7 eI 7Y
Category: {Stable, TF Activity, Undetermined, CHANGED

Analyst Name {WMK %W(D S/W ver (TFGROSS) (/ Z. 20
00 424




HNF-3532 -REVO

Dry Well Survey Analysis - Notes

Borehole/3 v( 22-pg ‘(977) Total # Surveys %2 & Probe Type O &
# neutron surveys _ 2 # GR Surveys <*a 2
Log Date: _75-pj-10 1% Fa-pé&— 3 Last Presentation Plot Dates
(i different from 1* & Last)
Isotope from Spectral Survey: _¢ € -+3 7 Max Survey Depth /&g
Contamination Zone Depth(s): _ 078 —~ y 77- 5
GAPS.Txt

Survey Date | num. Gaps fpprox #Sampl’s] Comment
0r2¢ | & go

| 74-09-03| /7 g5

77-0L-1 )4 75

QeL-p3-2p 73 /8D

HI-ZONES.Txt

Survey Date  Reason Selected|approx #Samp’s | Comment

7S-0t-05 | K BKG /02

T4-p3-4 3| NO 15z /60

24 -4 0-13T 76o( T
17 Py |Hi- Bie 200

J7-/ 22 |WK amfto(fg g5~

$6-09-22 |Mocsz /90

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean | Avg. Bkg | Comment
15008 | Yl | 9T 0% 0-0
T(-03-18 | %A 00 _f{én| 29-F
(66  FaCutht ?;’  2,| 2.3

%9?.—03 -23 Ave el 7 | Jle 5T
Po-16-29| Ve Cogm/| T7 swT | “rS

P6-09-24 Y ceen | 77 L 5% 253
I3A2-pA Lye 7t | /73 Gz | 232

20 3- 28 % Cagans g 32 /3.7

Analysis Notes

num surveys rejected: (0) 2 s¢ ¢ Background = (0<v\q)§30) <2 7D

/087 TE /Jc.-nwﬂ;
T2-QF <7 | Lows Ctinsd HAD Zong , /ners] 1775 70 (2 76, Zottns

| Decdshse >aaivpgoty IB 177G

Category: (Stable, TF Activity, Undetermined, CHANGED

AnalystName /7 MZ@L@ S/W ver (TFGROSS) V Z- 20

nn 425




HNF;35}2 ~REVO

Dry Well Survey Analysis - Notes

Borehole 3Y(22-08-12 Total # Surveys 383 Probe Type _CY
#neutron surveys 2 #GR Surveys 38V

Log Date: _715-81-0 1* Tr-p4-73 Last Presentation Plot Dates
I —— (If different from 1™ & Last)
Isotope from Spectral Survey: Max Survey Depth /do
Contamination Zone Depth(s): 0~§, 25~ "7'0,, “o~ 51, ST-6o 6o ~78 79~y 2
GAPS.Txt
Survey Date | num. Gaps japprox #Sampl’y Comment
Te-07-2) | Z ¥ gs”
T 0703 28 Fo
J7-06-02 | 60 /&0
§o-07-rg | Z2 75
9312~} 2 g o /) 0D
HI-ZONES. Txt

Survey Date  |Reason Selected|approx #Samp's| Comment
750605 \MI-pre | 120
76 -03- 251AH KA /60
76-07-2) |7oor e g0

7 8-07- 20 |BAOSH )
{0-09-2F | VoS8 [
$b-C6-22 |4y —AISg [
b*gr’-"-'f 0427 Crtc. (82-05— 70 ¥2706-02)

BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq. Clean Avg. Bkg | Comment
170605 | %0 Creq,| L9° 0 A 0.0
7405 21 Ave BRG] T& [woB | S5 ¢
| 1L-67-69| T Cosmmsi [0O 22% | %6/
| 7 7-04-0p | A < 99 384 [ 7
78024 Loy “tS b3z 27/
?7-t-L 7| Ave B 79 _ S22 | 36 2,
O-t5-15| Yoleey,) Th 5321 3ot
F342+7 |2l | /0 2 2 %, e
Analysis Notes .
num surveys rejected: (0) 7 240 Background = (0<vatX30) (0~2 4f
Pl T St T slE 5 fP5S5r8cs i
L5-40r 7 tine L3y 15751 5% 2 RAT0 o T, 1775
H0-57 r7 ¢ AP0 Dactgaca — Skow maTie ut 543 Lo Dod gy |
S1-60 £7  « RAsp Deca /475, ST ~do Bz 1272

Lo0-70p7 : Cobe Phcmip su P7 RAFe T Oxiay 197519 53 Tregn ST
70-%2 o7 o Co~Ld Far6ROWTH [F75 7D 582 TP 748 1€
Category: (Stable, TF Activity, Undetermined, CHANGED

umé,m&od-fj?_ VO ~G2E7) SLWirs Smoo 7ot AATE “‘/"_ﬁécd.-s/}_g.i’ (Cor $ 557125 ié%&q
Analyst Name/ / . e L d kiz Py S/W ver (TFGROSS) V 2.20 | 7%

00 426




HNF=3532 -REVO

Borehole 22-09-01

Contamination (Ru-106) from 24 to 35 feet is Stable
Contamination (Sb-125 & Ru-106) from 40 to 55 feet is Stable

Grade Thickness Product for the radioactive zone (24-35 feet) is decreasing within
observed systematic iimitations at a rate consistent with Ru-106 (hypothesis) between
1975 and 1978. The gamma ray activity decreases quickly to background activities.

Grade Thickness Product for the radioactive zone (40-55 feet) is decreasing within
observed systematic limitations and relative intensity at a rate consistent with a least
squares fit of Ru-106 (hypothesis), Sb-125 (hypothesis) between 1975 and 1994, Cobalt-
60 (identified from HPGe detector at low concentrations, less than 0.7 pCi/g) was not
included in the least squares fit and is below the gross gamma detection threshold. When
included the concentration for Co-60 resulted in a negative quantity contribution to the
resultant fit. The least squares fit results in a gross gamma contribution ratio for Sb-125
to Ru-106 on January 1975 was 0.36.

Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (6 surveys)
Borehole Depth : | 100 ft
Survey Depth : { 100 ft
First Survey Date ; | 1/09/1975
Last Survey Date : | 12/28/1993
Number Surveys : | 674
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | 10 to 20 feet

Depth(s) where Contamination Identified in

24-35 feet is Stable

Gross Gamma Surveys : | 40-55 feet is Stable
Anatyst Name : | R K. Price
Analysis By : { Three Rivers Scientific
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HNF;3532

Borehole

-REVO

22-09-02

Contamination (Cs-137) from 0-10 and 10-14 feet is
Tank Farm Activity

Contamination (Cs-137) from 14 to 34 feet is Stable

Contamination (Ru-106) from 42 to 64 feet is Stable

Grade Thickness Product from 0-10 and 10-14 feet is erratic from 1975 to 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1993 is
decreasing within counting statistics at a rate consistent with Cs-137 (identified from
HPGe detector).

Grade Thickness Product for the radioactive zone (14-34 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with Cs-137 (identified from HPGe detector)
between January 1975 and December 1993.

Grade Thickness Product for the radioactive zone (42-64 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with Ru-106 (hypothesis)
from 1975 to 1982.

Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (5 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 fi
First Survey Date : | 1/09/1975
Last Survey Date : | 12/28/1993
Number Surveys : | 468
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 34 to 42 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 & 10-14 ft is TF Activity
14-34 feet is Stable

42-64 feet is Stable
Analyst Name : | R.K. Price
Analysis By : | Three Rivers Scientific
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HNF=353%2 -REVO

Borehole 22-09-05

Contamination (Cs-137) from O to 10 feet is Tank Farm Activity
Contamination (Sb-125) from 40 to 58 feet is Stable

Grade Thickness Product from 0-10 feet is erratic from 1984 to 1986, and is categorized
as Tank Farm activity. Grade Thickness Product from 1976 through 1993 (except 1984
to 1986) is decreasing within counting statistics at a rate consistent with Cs-137 (identified
from HPGe detector).

Grade Thickness Product for the radioactive zone (40-58 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Sb-125 (hypothesis) and Cs-137 (identified from HPGe detector)
between 1975 and 1993. The least squares fit results in a8 gross gamma contribution ratio
for Sb-125 to Cs-137 of 0.1 on December 1993.

Gross Gamma Survey Information
Probe Type : | 04: Sodium lodide Scintillator
Other Probe Types : | 03: Neutron (5 surveys)
Borehole Depth ; | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/09/1975
Last Survey Date : | 12/28/1993
Number Surveys : { 562
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 12 to 38 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity
40-58 feet is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF-3532 -REVO

Borehole 22-09-07

Contamination (Ru-106) from 20 to 40 feet is UNSTABLE
Contamination (Ru-106) from 40 to 50 feet is UNSTABLE early
Contamination (Sb-125 & Ru-106) 50 to 64 feet UNSTABLE

Grade Thickness Product for the radioactive zone (20-40 feet) from 1975 to 1978 is
decreasing at a rate consistent with Ru-106 (hypothesis) decay, however from mid-year

1978 to 1982 the Grade Thickness Product is consistently greater than the fitted decay

curve, indicating additional contaminants in this zone.

Grade Thickness Product for the radioactive zone (40-50 feet) is Increasing during 1975
then becomes stable and in 1976 the Grade Thickness Product is decreasing within the
gross gamma sensitivity at a rate consistent Ru-106 (hypothesis) from 1976 to 1981. The
Grade Thickness Product is greater than the decay curve from 1981
to 1983,

Grade Thickness Product for the radioactive zone (50-64 feet) is erratic from 1975 to
1976, then is decreasing at a rate consistent with Ru-106 and Sb-125 decay (both
hypothesis) to 1980, however from 1980 to 1986 the Grade Thickness Product is
consistently less than the fitted decay curve.

Grade Thickness Product for the combined radioactive zone (20-64 feet) is decreasing
within the gross gamma sensitivity to each isotope and relative intensity at a rate
consistent with a least squares fit of Sb-125 and Ru-106 for the 20 year surveillance
period from 1975 through 1994. The least squares fit results in a gross gamma
contribution ratio for Sb-125 to Ru-~106 of 0.22 on January 1975.

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (5 surveys)

Borehole Depth :

97T

Survey Depth :

97 ft

First Survey Date :

1/10/1975

Last Survey Date :

12/28/1993

Number Surveys :

481

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values ;

<= ()

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

20-40 feet is UNSTABLE
40-50 feet is UNSTABLE
50-64 feet is UNSTABLE

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF-~3532 -REVO

Borehole 22-09-08

Contamination (Cs-137) from 16 to 30 feet is Undetermined
Contamination (Co-60) from 43 to 52 feet is Stable
Contamination (Co-60) from 76 to 90 feet is Undetermined

Grade Thickness Product from 16 to 30 feet does not match the decay rate of
Cs-137 (identified from HPGe detector) and the gross gamma activity is at the 30,000
counts per second rate which may be beyond the linear region of the counting
system,

Grade Thickness Product for the radioactive zone (43-52 feet) is decreasing within the
gross gamma sensitivity at a rate consistent with Co-60 (identified by HPGe detector)
from 1980 to 1993.

Grade Thickness Product for the radioactive zone (76-90 feet) is at low levels (detection
threshold) and appears to be constant from 1984 to 1994. Stability of the zone from 1980
to 1984 can not be determined. Agreement with the decay rate of Co-60 (identified by
HPGe detector) can not be determined.

Gross Gamma Survey Information
Probe Type : | 04: Sodium lodide Scintillator
Other Probe Types : | 03: Neutron (4 surveys)
14: Shielded Nal (29 surveys, 1980)
Borehole Depth : | 98 fi
Survey Depth : | 98 ft
First Survey Date : | 7/24/1980
Last Survey Date : | 12/28/1993
Number Surveys : | 368
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 55 to 74 feet

Depth(s) where Contamination Identified in

16-30 feet is Undetermined

Gross Gamma Surveys : | 4352 feet is Stable
76-90 feet is Undetermined
Analyst Name : | R K. Price
Analysis By : | Three Rivers Scientific
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HNF:3532 -REVO

Borehole 22-09-11

Contamination (Cs-137) from 0 to 10 feet is Tank Farm Activity
Contamination (Cs-137 & Sb-125) from 16 to 25 feet is Stable
Contamination (Ru-106) from 25 to 38 feet is Stable
Contamination (Ru-106) from 38 to 52 feet UNSTABLE early

Grade Thickness Product from 0 to 10 feet is erratic from 1975 through 1986, and is
categorized as Tank Farm activity. Grade Thickness Product from 1986 through 1994 is
decreasing within observed systematic limitations at a rate consistent with Cs-137 (HPGe

detector identified).
Grade Thickness Product for the radioactive zone (16-25 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Sb-125 (hypothesis) and Cs-137 (HPGe detector identified) between
January 1975 and 1994. The least squares fit results in a gross gamma contribution ratio
for Sb-125 to Cs~137 of 0.03 on December 1993.

Grade Thickness Product for the radioactive zone (25-38 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Ru-106 (hypothesis)
between 1975 and 1994.

Grade Thickness Product for the radioactive zone (38-52 feet) is decreasing at a rate that
exceeds the decay of Ru-106 (hypothesis) in 1975 then from 1976 to 1993 the rate of
decrease is consistent with the decay of Ru-106.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator

Other Probe Types : | 03: Neutron (5 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 12/29/1993

Number Surveys : | 552

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 60 to 90 feet

Depth(s) where Contamination Identified in } 0-10 feet is TF Activity
Gross Gamma Surveys : | 16-25 feet is Stable
25-38 feet is Stable
38-52 feet was UNSTABLE early

Analyst Name : { R K. Price

Analysis By : | Three Rivers Scientific
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HNF=3532 -REVO

Dry Well Survey Analysis - Notes
682 Probe Type b7
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Presentation Plot Dates
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0 SSr" Lona AV Bg P17 [ Armpsr olins szerc) 7o Ehd Ao Ps;—&a/%
Sesy IS firw (705500 15 L Oprarm  fwar TE AL Sug o

Co=to 207 p /e (21997 ror R upss Fos 7 rrm ZX8 [P 4

i

Category:/(Stable, TF Activity, Undetermined, CHANGED /22 77 Zoaps [ 2%-37 )9y 7|

S/W ver (IFGROSS) Y? 20
00 458

_—
Analyst Name KM%Z%@




HNF=3532 -REVO

filein = “wodo-ss.xe WWEll 22-09-01 2 -ComlwEnT Fi7
A = READPRN(filein) yri= A<t net := A<7> bkg = ASE> max = A4>
N := last(vr) N =659 i=0.N k:=0..300 j=0.299
A S s
1st Isotope is : ) tco:=2.77 aco =510
2nd Isotope is Ru-106 (1.02 yrs) 2 := 1.020 a2 := 1800
79 -7
Co, := aco-e o X2 :=a2e tot, := Co, + X2,
gross; = net,

This data edited for spurious points

2500 | T T | T | |
2000
gross, 1500
<
tot;
1000 -
500
N
0
74
2
- (- 75) In(2) - (o 75)@
ssq(al,a3) :=Z gross, — {al-e ™ yale w2
i
Given
ssq(aco,a2)=0 1=]
[aco] Minerr( 22)
= Minerr(aco,
aco = 514,041 a2 =1.3.10°
Sh
0co
—_— =02
- (y;=75) ﬂ‘_(m? - (yri - 75) ,lnT(z 2) 2 86
C°i = Qo€ )(2i =o2e tot, i= Coi + XZI- AJ
>6 Con 994,027
<0> = <l > = " 1) = m == "
out =yr out = tot WRITEPRN ("twop.txt" ) := out Ratio Gerd X2y
Ny
Co-2nd-Decay.mcd 8/29/98

00 439

Page 1



HNF=3532 -REVO

.. v - g / s —
filein := "GTP40-55.txt  Well 22-09-01 FrlomorgsT Fry
A i= READPRN(filein) yri= A< net = A< bkg = AS> max = A<4>
N := last(yr) N =655 i=0.N k:=0..300 j=0..299
=277 = 5, = I
Tes oo = 5.27 _ Teu =1 TEu variables gre
acs = 600 aco = 10 aeu:= 1700 | Ru-108
Cs variables are .
yr,— 75)@ - - 75)M sb (- 75).‘“(2)
s ! €0 ! Teu
Cs; 1= acs-¢ Co, = aco-e Eu, = aeu-e ‘1 tot; = Cs; + Eu, + CcJi
gross; = net,
This data edited for spurious points
2500 ] T | i T T
2000
gross, 1500
<
tot,
1000 —
500 —
1]
74
2
- =75 In(2) - ;= 75) 2B (- 75)2)
ssq(al,a3,a2) = Z gross, - |al-e  tlade ™y a2e o
i
Given
ssq(acs,aeu,aco)=0 1=1 2=2 b0 AvT Raco
ocs I,f..f(),f{ ﬂj-/ 7
aeu | := Minerr(acs,aeu,aco) B 3 oo H"‘# -
co ocs =621.888 oeu =1.733-10 oco =—39,742
Sh-125 Ru-106 Co-60
_(y,i_-,s)_ln(Z) _(yri_.’s)lln(Z) i _75)}“(2) XS _ 0 1eg
CSi = Qcs e ves Eui = oeue o (y i €0 ceu
Co, := aco-e
tot, := Cs, + Eu, + Co; Euy, )
— =6.186°10
<0> <> Csy
out =yr out = tot WRITEPRN( "twop44-52.txt" } := out
ThreeCompDecay.mcd B/17/98 Page 1

ng 460



HNF~3532 -REVO
Dry Well Survey Analysis - Notes

\_ Borehole BY (22-0%-¢2 Total # Surveys é 74 Probe Type OF

# neutron surveys _$— # GR Surveys 722
Log Date: 73 -0t-pg1* 73-/2-28 Last Presentation Plot Dates
- (If different from 1* & Last)
Isotope from Spectral Survey: (s—v 27 / 2807 Crir pmphng J27) Max Survey Depth 100
Contamination Zone Depth(s): _&=/9, /2 -/« s 3 v -6
GAPS. Txt
Survey Date num, Gaps |approx #Sampl’s] Comment
b2 |16 30
770602 | kg [0
77-C8-12 |t 7 S5
L0-09-+7 4| 15 790
HI-ZONES. Txt

Survey Date  [Reason Selected|approx #Samp’s | Comment

760721 wolRroZony| 85

77~ Pb-02 QWihonss HJQF T35
T7-11-23  Norpho 18 b

7 §— 08-31 We RAD204d. Jep

BS-E73) [|Ifuncarsd lop P55 Ak STt P AT S I

2-0243 | B Kn | o0

Y
BackGnd.Txt
Survey Date |Reason Selected; num. Samples | Feq. Clean Avg. Bkg | Comment
76072 Vol S | S Zo |27 5
Zifots |Avedre | T 7 507 | B3R/
7&-10-2y | Ave e | 79 ¢5% 3% i~
770602 | Totisn | T4 3/9, lo 3
JZpg12 | 2 Ligs| T o |19 5
17-2-00 | Pve-gice-| 98 L47 | 3247
7= 03 | Ave-dree.| o 6% | 39 ¢
D2-62713 o2 oms | Ty Q07 o0
Analysis Notes
num surveys rejected; (0) ZE2 0 Background = (0svai<30) 3 7~7 2/~
0 - -~
\—/| Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name /) A,m,LZ/ /ﬂ S S/W ver (TFGROSS) V Z- 2

no A6




HNF=3532 -REVO

Dry Well Survey Analysis - Notes

\/ Borehole BY (2205 .155) Total # Surveys b 7 Probe Type 0 %
# neutron surveys &~ # GR Surveys 562

Log Date: 75-01-091% & 3~)2 - 2 ¢ Last Presentation Plot Dates
— (If different from 1 & Last)
Isotope from Spectral Survey: £S~/ 3 Max Survey Depth /(&
Contamination Zone Depth(s): ¢~ 5" & 00— rp
GAPS. Txt
Survey Date | num. Gaps [approx #Sampl’s| Comment
TI3-0b-t51 Ji g8
7 L B2 S ¥z
Fi-p7-m3 13 55
7 7-04-02 Gy L
Y-v75-19 15 75
HI-ZONES.Txt

Survey Date  [Reason Selected [approx #Samp’s | Comment

7.5 o9 | Hi1B K 6. /8o

7 Ggo-o 3|t -G ) IO
SU-B0-29 Flr -G L] oo

7 2-0F -2 _n.m.—/%%rc, 2L

G 3ty 3 | [ e | /90

N/
BackGnd.Txt

Survey Date [Reason Selected! num. Samples | Feq. Clean Avg. Bkg | Comment

TS tro4 | Avetike | T § 7+ | 327

7072 | <7 o gmy e A 22.7

16-40-24 | Avs 3&| Ty Fiop| D67

77020 |Hvg BiEl G4 6% “40D
V700> | C s | Ts s | 2
T5-0322 Ay Bhe | G5 1003 | [1- L

¥ 0-i0-259|Ave-Bic e | 77 7% v A

To003] e | G4 REAETX

Analysis Notes _

num surveys rejected: (0) 2 g,70 Background = (0<val<50)’ 12-3%%

\/ Category: (Stable, TF Activity, Undetermined, CHANGED

o2
Analyst Name K ) A A Rre S/W ver (TFGROSS) U £~ 2¢-
O 4672




HNF=3532 -REVO
filein = "aTPa0-ss. @I 22-09-05

A = READPRN(filein) yri= A<l > net := A<7> bkg := A<6> max i= A<4>
N := last{yr) N =548 i=0.N k:=0..300 ji=0.299
1st Isotope is Cs (30.17 yrs) tco = 30.17 aco = 30
2nd Isotope is Sb-125 (2.77 yrs) 12 := 2.77 a2 = 250
- (%~ 75) In(2) - (- 75) -1“1(22)
Co, = aco-e o X2;:=ale tot, := Co, + X2,
gross; := net; This data edited for spuricus points
400 T | T T | I T 1
300 —
gross,
¢ 200
tot,
100~
0
74
2
- (yri - 75)-@ - (yri - 75) 11(-22—)
~ ssq(al ,a3) = Z gross, — [al-e 0 4+ a3e *
i
Given
ssq(aco,a2)=0 1=1
0o
= Minerr(aco,a2)
a2
oco =29.993 o2 =250.811
Cs-137 Sb-125 E%§=042.
o
- (yri- 75) In(2) - (e~ TS) %)-
Co, = aco-e wo X2, = 02-e ’ tot; = Co, + X2
X2y
<0> <1> WRI " " —=0.112
out =yr out = tot TEPRN{ "twop.txt" ) := out Ratio Sb/Cs Coy,
Co-2nd-Decay.med 8/19/98 Page 1

N0 467



Borehole 37 ( 2 2~07 -07)

HNF=3532

“REVO

Dry Well Survey Analysis - Notes

Log Date: 75~0/—1p 1*

Isotope from Spectral Survey: _ (.S (f- 28 7)
Contamination Zone Depth(s): Z 96 ‘7c

Total # Surveys 79 7
# neutron surveys

S

93-12-25 Last

Probe Type %
# GR Surveys ¥ 8)

Presentation Plot Dates 77-03~/ 4
(f different from 1% & Last)

(& [z25~-%S 7> Max Survey Depth v

(6=2 0 (19569%)

GAPS.Txt
Survey Date | num. Gaps |approx #Sampl's] Comment
Tb-07-2 | 7 7 &0
7b-07-2§ Y Fo
F>0b--0 2 Lz P <
77-0% 2 22 Fo
B0 0717 22 Jo0
jz-o-z7  /§ it HI-ZONES. Txt
Survey Date _[Reason Selected |Japprox #Samp’s | Comment
TS5 0327 BaoSvrves [ 7o
7X-06-05 MHe- Bl e /D
76— 07-2%| pav S f 7y
74032 BASH VY 18y
FI-F003 [l -3k & /00
72-p2 73 [Peoe A1) Joo
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
T 0bts | e 77 0% o))
76070 |27 e st 9 ¢ 429 | Y12
1/-06-03 | AveBre | T35 SO | 2.0
75-03-22 A Bl G ¥og | /8 [
771205 B ¢4 seald G 7 | 7S
Y0072 | % Cisin| 5% “ral 3.3
R2-B1-273 Ao peg. | T5 YOF | 4§72
92-0243 | % Cisne 7o O 0.9
Analysis Notes
num surveys rejected: (0) Z4,7 o Background = (0<val<50)

Arse Fi7 672 FOR  3- Zco7a fgs [ Rl < |

Category: (Stable, TF Activity, Undetermined, CHANGED

Analyst Name //Z ﬂ-m{/u/ J/{:ZD

S/W ver (TFGROSS) V' 2+ 2> .

nn

164




HNF;3532
fitein = o064t WV @I 22-09-07

“REVO

Co-2nd-Decay.mcd

8/10/98

ng A65

A i= READPRN(filein) yr = ASH> net = A<7> bkg = A<6> max = A<4>
NS N := last(yr) N =463 i=0.N k:=0.300 j=0.299
1st Isotope is Sb125 (2.77 yrs)  1co:=2.77 aco = 4300
2nd Isotope is Ru106 (1.02 yrs) 12 :=1.02 a2 := 19000
- (yri— 75) In2) -{yr- 75)-@
Coi = aco-e o X2, = a2-e 2 tot, = Co, + X2,
gross; := net; This data edited for spurious points
4
2510 T T — T T T T
2010* - J
4 L .
gross, 1.5¢10
¢
tot,
te1o* r— —
5000 — -
\/ .
0 | | | | { |
74 76 78 80 82 84 86 88 90 92 94
biH
In(2) In(2)
R e e
ssq(al,a3) :=Z gross; — | al-e +a3-e
i
Given
ssq(aco,a2)=( 1=1
oco Minerr( 2
= Minerr(aco,a .
a2 /'S b Va
wco =4.289410° «2 =191710%
Qco
In(2) In(2) — =0224
- (yri - 75)-.21; - (v - 75)- nﬂ Ao @2
Co'. i= (co-e X2 = o2-e tot, := Co‘- + )(2i _5h
Coy,
<0> <l> _ " . — =778.729
out = yr out = tot WRITEPRN( "twop.txt" ) := out Ratio Sb/RU )iz N
v R

Page 1



HNF:3532 “REVO

filein = "gTP2040.* WV @I 22-09-07

nM 466

A i= READPRN(filein) yri= A< net = A< bkg := AS> max = A4
N/ N = last(yr) N =465 i=0.N k:=0.300 ji=0.299
1st Isotope is Sb125 (2.77 yrs)  tco:=2.77 aco:=0
2nd Isotope is Ru106 (1.02 yrs) <2 :=1.02 a2 := 11000
-(y;-75 In(2) . (”ri - 75).'“(2)
Co, := aco-e Teo X2, :=a2e tot; := Co; + X2,
gross; = net; This data edited for spurious points
4
1.5010 | T | | T T
1107 -
gross;
o
tot,
5000 — -1
0 ] | | |
74 86 B8 90 92 94
2
T g
ssq(al ,a3) :=Z gross, — [al-e 0 tale F
i
Given
ssq{aco,a2)=0 1=1
aco .
i= Minerr{aco,a2)
a2
cco =—453.63 «2 = 1.17-10*
oco
- ()«rri - 75) In(2) - (= 75) In(2) :2_ =-0.039
Co, := etcoe o X2, =a2e & tot, := Co, + X2,
Coy
<0> _ <> _ " . — =~134.997
out = yr out = tot WRITEPRN( "twop.txt" ) := out Ratio Sb/Ru X2y
Co-2nd-Decay.med 8/19/98

Page 1



HNF=-3532 -REVO
filein := "cTPa0-s00 WV @Il 22-09-07

A = READPRN(fllein) yr:= ASI> net = A bkg = A<E> max := ASH>
\/ N = last(yr) N =472 i=0.N k:=0.. 300 j=0.299
1st Isotope is Sb125 (2.77 yrs)  tco = 2.77 aco:=0
2nd isotope is Ru106 (1.02 yrs) 12:= 1.02 a2 := 14000
. (yri - 75) In2) - (yri— 75)-“1(22)
Co, := aco-e e X2, =a2-e v tot, := Co, + X2,
gross, i= net; This data edited for spurious points
Lse10* T T 1 |
0% —
O
gross;
&
tot, o
5000 — -]
V 0 i ] Sttt de d |
74 76 78 80 82 84 86 L1 90 92 94
_ "
2
i_,',,5).]n(2) -(yri—TS)-ln(zz)
ssq(al,a3) = Z gross, — | al-e  +aje b
i
Given
ssq{aco,a2)=0 1=1
o.co
= Minerr(aco,a2)
o2
00 = 2.009+10° a2 =8.467+10°
aco
— =0.237
. yr]_Ts)ll:l:iz) _ Yri— .]5).12(22) az
Co, = qcove X2, i=a2e tot, := Co, + X2,
Coy
<0> _ <l> " 0y — =825.736
out = yr out = tot WRITEPRN ("twop.txt" } := out Ratio Sb/Ru X2y
8/19/98 Page 1

Co-2nd-Decay.med
nn 167



HNF=-32532 -REVO
filein = "aTPs0-641x WV EII 22-09-07

A = READPRN(filein) yri= A<l > net := A<7> bkg = A<6> max := A<4>
N := last{yr) N =469 i=0.N k:=0.300 j=0.299
1st Isotope is Sb125 (2.77 yrs)  tco =2.77 aco := 2930
2nd Isotope is Ru106 (1.02 yrs) 12 :=1.02 a2 := 180
L e
Co, := aco-e o X2, :=a2-e ¥ tot; := Co, + X2,
gross; := net;

This data edited for spurious points

5000 T | T T T 1 T T

4000 — =

gross; 3000
[+]
tot,
— 2000
1000
0
2
L =
ssq(al,a3) :=2 gross, ~|al-e 0 +ale 2
i
Given
ssq{aco,a2)=0 1=1
aco
i= Minerr(aco,a2)
o2
aco =2.921-10° a2 =183.627
oco
. —=1591
-(yr= 75)‘1n(2) - yri-'TS)'I—n;-z—)- o2
Co, = aco-e o X2, :=02-e tot, 1= Co, + X2,
Coy
4
<0> ,_ <> " . —— =5.538-10
out =yr out = tot WRITEPRN( "twop.txt" } := out Ratio Sb/Ru X2n
Co-2nd-Decay.mcd 8/19/98

0N 468

Page 1



HNF=3532 -REVO

Dry Well Survey Analysis - Notes O = 38

\_ Borehole B7(22-05-08) Total # Surveys 792 Probe Type O 7 Ite 27 (1550
# neutron surveys # GR Surveys 3 &7
Log Date:F 0~ 67-2¢ 1 @5/2-25  Last Presentation Plot Dates
- = {If different from 1* & Last)
Isotope from Spectral Survey: &5 (| (260 o C /oGl 2.4 £T) Max Survey Depth _7.%
Contamination Zone Depth(s): /4~ 343, 3. $27 b gof
4 -
GAPS.Txt
Survey Date | num. Gaps |approx #Sampl’s] Comment
So-t9—7 | 2) |75
HI-ZONES. Txt
Survey Date  [Reason Selected|approx #Samp’s | Comment
YT-t6~t7 | R Zov /80
oY O~ 06158 AN o I
T-b2-154 Bio K. /S
-0~ 3 19D
_ Yzsr288| Brosin /8
4\/““ 20-0/-224) By sclumls SO
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
30-07-17 | 7o Crbmy| F3 43| 3l2
BO-1l1-0S | Ave BKLGl T &% 13 21
M 5/=07-23] Avo BEY 7 77| 3%/
I3 3| Db | Te 0% | % 5
1 80-02-u| Avs Bre| G4 95 %] o3
1y
Analysis Notes
num surveys rejected: (0) 7 .22 Background = (U=val<30) ¢ - 4
| 163D pv ([ Hion cfs — Too, DT frieds ] -

\oA Category: (Stable, TF Activity, Undetermined, CHANGED

- /
Analyst Name / [&M 52 ;;22 )

00 469

S/W ver (TFGROSS) |/ 2.26




HNF=3532 -REVO

Dry Well Survey Analysis - Notes

\_ Borehole 37(22-69- 11) Total # Surveys 5 5%  Probe Type (&
, # neutron surveys S~ #GR Surveys 0727
Log Date: 750/ o7 q 3-/2- 2 Last Presentation Plot Dates

(f different from 1= & Last)
Isotope from Spectral Survey: C.$ (6-3547) Co 2)- wp ~ Max Survey Depth /20
Contamination Zone Depth(s): (0 -’[6/, [6-25 3~ r7

e

GAPS. Txt
Survey Date | num. Gaps [approx #Sampl’sf Comment
ZL-07-03 /7 /9D
77206-02 | 77 /o0
go-05-/7 | 13 o
HI-ZONES.Txt

Survey Date  [Reason Selected|approx #Samp’s | Comment
7 G—r3-224 BAo A vee QZ
7 G-0-06 | o7 S gy, 4D
g5 /2-3c8 | HIBXEG /90

AN
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feg. Clean Avg. Bkg | Comment
| Totoqs | Ave Bke- | T & 63% | #2.»~
7e~t46 | Avedre! 2§ b22 |42
J2os-05 |Ave BrE Te 78% 1 3%
77-04-02 A Bhko| F & 2% /o5
75-0¢-t0 [Ave dre| 97 §2% | 36 2
g5-08-2Avede| G¢ 72 | 19.7

Analysis Notes
num surveys rejected: (0) Z.£#0 Background = (02vglgs0) (&~ P e -
OI0 TF feFedr 7y - ~
10 W16-23 g7 { PRogABLY BT eorsls Dreay )| Cs Q.fﬁ
CS= 106, BpILS=21% A7 Yigrs Sblc = po296) 12-93
3%-52 Dachdy > Rt (1775-/27,) v [)7 Phrs Dged /775 - T
1S OREAT 50 Zrduw Ruwo¢ (2074  Abpud T se cpe)

\_|_Category: (Stable, TF Activity, Undetermined, CHANGED

Z |
Analyst Name _/ (M A LY Qg Al T S/W ver (TFGROSS) V' 2- 2.0 .

00 470




HNF=3532 -REVO
filein := "GTP16-25.txt" " =
—" [well 22-09-11)
A = READPRN(filein) yrim A<1> net 1= A<7> big = A<6> max = A<
N = last(yr) N =545 i=0.N k:=0..300 ji=0.299
Spt2 7
tco = 2.77 Tcs 1= 30.17 aco = 220 acs := 108
1
_(yri-75)-ln(2) -(yTi——'.’S)‘izl
Cs; = acs-e s Co, := acoe wo tot; = Cs, + Co,
gross, i= net;
This data edited for spurious points
500 T T | T T |
400 —
gross; 300 1=
[+2
tot,
200 -
100 -
0
74
2
_(yﬁ__75 In(2) _(yﬁ_-75)ln(2)
ssq(al,a3) = Z gross;, - |al-e ™ rale o
i
Given
ssq(acs ,aco)=0 lm]
ocs et 23
[ ] i= Minerr(acs , aco) LT S,éfﬁu___.
oo ‘ acs = 105.825 aﬁcﬁ =214.287
ocs
In{2) In(2) — =0.494
- (= 75) n(T -(r74-75) ‘n; aco
Cs, = acs-e v Eu, i= cico-e tot, := Cs, + Co P
S 20a
RN o028
ouf®” := yr out™” = tot WRITEPRN(( "twop.txt" ) := out Csy o
Cs-Co-Decay.mcd 8/17/98

00 471

Page 1



HNF;353‘2 “REVO
Borehole 22-10-05

Contamination (Co-60) from 45 to 55 feet is Stable
Contamination (Co-60) from 55 to 75 feet UNSTABLE early

Grade Thickness Product for the radioactive zone (45-55 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Co-60 (identified
from HPGe detector) between 1975 and 1994.

Grade Thickness Product for the radioactive zone (55-75 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Co-60 (identified
from HPGe detector) from 1979 to 1994. However, from 1975 to 1979 the radiation
zone was below the Co-60 decay rate (i.e. increasing radioactive contaminants.) The

activity in the radiation zone is at low levels.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 f

Survey Depth : | 100 ft

First Survey Date : { 1/09/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 400

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | 20 to 40 feet

Depth(s) where Contamination Identified in | 45-55 feet is Stable
Gross Gamma Surveys : | 55-75 feet was UNSTABLE early

Analyst Name : § RK. Price

Analysis By : | Three Rivers Scientific

00 47<
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ey v
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Borehole 22-10-05
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1990

1985

-------------------------------------------------

(199y) yideg
00 475

1995

Date (Year)

1980

1975



HNF=3532 -REVO

Borehole 22-10-07

Contamination (Co-60) from 45 to 65 feet UNSTABLE

Grade Thickness Product for the radioactive zone (45-65 feet) shows only background
activity except for a brief time period (1980-1985) in which radioactive
contaminants migrated past the gamma probe investigation radius. During the time
period of 1980 to 1983 the contaminant concentration was increasing, followed by
a brief period from 1983 to 1985 of decreasing activity. The rate of decrease of
the grade thickness product does not appear to be the decay of a stable
radionuclide. A half life decay curve for Co-60 (identified from HPGe detector) is
shown to demonstrate that the radioactive contaminants were not stable.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 f&

First Survey Date : | 1/09/1975

Last Survey Date : | 10/4/1993

Number Surveys : { 377

Analysis Notes

Number Surveys Rejected ; | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | 45-65 feet UNSTABLE
Gross Gamma Surveys :

Analyst Name : | R K, Price

Analysis By : | Three Rivers Scientific
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Borehole 22-10-09

Contamination (Cs-137) from 0 to 10 feet is TF Activity

Grade Thickness Product from 0 to 10 feet is erratic for the 20 years of survey data and is
categorized as Tank Farm activity. Changes in the logging procedure when logging
surface radiation zones perturbs reliable calculation of the Grade Thickness Product. A
decay line for Cs-137 (identified from HPGe detector) fitted to the last few survey values

is presented.
Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (5 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 f
First Survey Date : | 1/09/1975
Last Survey Date : | 10/4/1993
Number Surveys : | 364
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 10 to 40 feet

Depth(s) where Contamination Identified in

0-10 feet is TF Activity

Gross Gamma Surveys :
Analyst Name . | R.K. Price
Analysis By : | Three Rivers Scientific
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Borehole 22-10-10

Contamination (Co-60) from 58 to 76 feet UNSTABLE carly

Grade Thickness Product for the radioactive zone (58-76 feet) exhibits a rate of change
that does not fit the gross gamma response characteristics for a stable radioactive zone.
The high rate of decrease from 1975 to 1985 in the gamma-ray activity is confirmed by
multiple and frequent surveillance logs. The conclusion is that the radioactive zone (58-76
feet) from 1975 to 1980 was not stable. The Co-60 (identified from HPGe detector)
decay line fits the grade thickness product data from 1980 to 1995 and is used to establish
the later stability. A combined decay line of Sb-125 (hypothesis) & Co-60 is presented on
the plot for reference to show the poor fit.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator
Other Probe Types : | 03: Neutron (4 surveys)
Borehole Depth : | 100 fi
Survey Depth : | 100 ft
First Survey Date : | 01/09/1975
Last Survey Date : | 10/04/1993
Number Surveys : { 406
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 80 to 95 feet
Depth(s) where Contamination Identified in | 58-76 feet UNSTABLE early
Gross Gamma Surveys :
Analyst Name : | R K. Price
Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

Log Date:

Isotope from Spectral Survey: (o ¢¢ ($5-75') &/ 2 St
Contamination Zone Depth(s): 445 -55~ ¢g- 7S, °

7J'0/-02 i

Total # Surveys /04 Probe Type € &%
#neutron surveys __ 4 #GR Surveys “gg
4 3-(J -pyLast Presentation Plot Dates

(It different from 1% & Last)
Max Survey Depth /&¢

GAPS.Txt
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Dry Well Survey Analysis - Notes

\_- Borehole BY [ 22-)0-97)  Total # Surveys 3 &/ Probe Type

# neutron surveys ___ &£ # GR Surveys 377

Log Date: 73-4/-¢51% 93~/0-g» Last Presentation Plot Dates
(If different from 1* & Last)
Isotope from Spectral Survey: (o -0 . Max Survey Depth {C0
Contamination Zone Depth(s): /S {047
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Dry Well Survey Analysis - Notes

\_~ Borehole BY(22-10- ﬂ 7) Total # Surveys 25 7¢_ Probe Type & .
E &

# neutron surveys -5 # GR Surveys

Log Date: /-~ 0/-0% 1% 9 3~/0~04 Last Presentation Plot Dates
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Well 22-10-10

filein := "two58-76.txt"

A i= READPRN(filein) yri= AS1> net = A< bkg := A%~ max = A4
N = last(yr) N =393 i=0.N k:=0..300 ji=0.209
1st Isotope is Co (5.27 yrs) tco = 5.27 aco = 200
2nd Isotope is Sb125 (2.77 yrs) 12:=2.77 a2 := 1000
- ;- 75)'L(2_) - (ori- 75)-@
Co, = aco-e wo X2, =aZe - tot, = Co, + X2,
gross, = net; . ) . : é%fﬂ?
i 1 This data edited for spurious points / bl

2000

1500 =
gross,
© 1000
i

500 —

0
74

2
- (- 75 In(2) - 75) '“(% 6 .7
ssq(al,a3) FZ gross, — [al-e 0 tade i ey {7 (/-f_ IR Ve
i A7 e JF
Sl l/“( P V)
\ , ) ‘\)
Given D// ! \
y [
ssq(aco,a2)=0 =1 {,\ g
aco | ( 2 o
i= Minerr(aco,a \
o2 B - ~‘_/ N
_aco=65318 " . o2 = 1.534+10°
- oo
i_,1,5)_1:1(2) i yri-'fS) In(2) — =-0.043
Co, = acoe o X2, = a2e & tot, := Co, + X2
Coy
<0> <l> " oy —=-0.395
out =yr out := tot WRITEPRN ( "twop.txt" ) := out Ratio Co/Sb X2
Co-2nd-Decay.mcd Page 1
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Borehole 22-11-01

Contamination (Cs-137) from 0-5 and 5-10 feet is TF Activity
Contamination (Cs-137) from 19 to 28 feet is UNSTABLE

Grade Thickness Product from O to 5 feet is erratic for the 20 years of survey data and is
categorized as Tank Farm activity. Changes in the logging procedure when logging
surface radioactive zones perturbs reliable calculation of the Grade Thickness Product. A
decay line for Cs-137 (identified from HPGe detector) that was fitted to the last few non-
zero survey values is presented.

Grade Thickness Product from 5 to 10 feet is erratic from 1983 to 1986 and is categorized
as Tank Farm activity. Grade Thickness Product from 1984 through 1994 is decreasing
within counting statistics at a rate consistent with Cs-137 (identified from HPGe
detector).

Grade Thickness Product for the radioactive zone (19-28 feet) has four time intervals of
changed activity. (1) Grade Thickness Product was decreasing within the gross gamma
sensitivity at a rate consistent with Cs-137 (identified from HPGe detector) from 1975 to
1980, then a step change in concentration may have occurred. (2) From 1980 to 1983 the
Grade Thickness Product continued to decrease with Cs-137 decay. (3) From 1983 to
1989 the Grade Thickness Product was erratic with five pulses of increased and decreased
activity. (4) From 1989 to the end of the surveys (1993) the Grade Thickness Product has
decreased dramatically.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (5 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date ; | 1/09/1975

Last Survey Date : | 10/4/1993

Number Surveys . | 415

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Zones 0-10”: Threshold (0< val < 50)
Zone 19-28’: Bkg = 30-45°

Depth(s) where Contamination Identified in | 0-5, 5-10 feet is TF Activity
Gross Gamma Surveys : | 19-28 feet is UNSTABLE

Analyst Name : | RK. Price

Analysis By : | Three Rivers Scientific
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Borehole 22-11-05

Contamination (Cs-137) from 0 to 10 feet is TF Activity

Grade Thickness Product from 0 to 10 feet is erratic from 1975 to 1985 and is categorized
as Tank Farm activity. A decay line for Cs-137 (identified from HPGe detector) shows
the surveys since 1985 are consistent with the radionuclide decay.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (5 surveys)

Borehole Depth : | 100 fi

Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 10/4/1993

Number Surveys : { 450

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | .10 feet is TF Activity
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific
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Borehole 22-11-08

Contamination (Cs-137) from 0 to 10 feet is TF Activity
Contamination (U-238/Pa-234 & Co-60) from 56 to 66 feet
is Stable

Grade Thickness Product from O to 10 feet is erratic during 1975, 1981, 1984 to 1986,
and is categorized as Tank Farm activity. A decay line for Cs-137 (identified from HPGe
detector) is shown for reference,

Grade Thickness Product for the radioactive zone (56-66 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Co-60 (hypothesis) and U-238/Pa-234 (identified from HPGe detector)
between January 1979 and October 1994, Protactinium (Pa-234) is a decay product of
U-238. The least squares fit results in a gross gamma contribution ratio for Co-60 to
U-238/Pa-234 of 0.5 on October 1994,

Gross Gamma Survey Information

Probe Type :

04; Sodium lodide Scintillator

Other Probe Types :

03: Neutron (5 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/09/1975

Last Survey Date :

10/4/1993

Number Surveys :

438

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=(

Method Used to Compute Background :

40 to 50 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity
56-66 feet is Stable

Anatyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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Borehole 22-11-09

Contamination (Cs-137) from 0 to 8 feet is TF Activity
Contamination (Co-60) from 20 to 34 feet is Stable
Contamination (Co-60) from 34 to 46 feet was UNSTABLE early

Grade Thickness Product from O to 8 feet is erratic for the 20 years of survey data and is
categorized as Tank Farm activity. A decay line for Cs-137 (identified from HPGe
detector) is shown for reference and was fitted to the last few years of survey data.

Grade Thickness Product for the radioactive zone (20-34 feet) is decreasing within
observed systematic limitations at a rate consistent with the decay of Co-60 (identified
from HPGe detector) between 1975 and 1994.

Grade Thickness Product for the radioactive zone (34-46 feet) from 1975 to 1978 was not

showing radioactive decay and is classified as UNSTABLE. Then from 1978 to 1994 the

radiation zone is decreasing within observed systematic limitations at a rate consistent with
the decay of Co-60 (identified from HPGe detector.)

Gross Gamma Survey Information
Probe Type : | 04: Sodium lodide Scintillator
Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 f&
Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 10/4/1993

Number Surveys : | 437
Analysis Notes
Number Surveys Rejected : | 0
{.ower Threshold for Bad Survey Values: [ <=0
Method Used to Compute Background : | 10 to 20 feet

Depth(s) where Contamination Identified in

0-8 feet is TF Activity

Gross Gamma Surveys : | 20-34 feet is Stable
34-46 feet was UNSTABLE early
Analyst Name : | R.K. Price
Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

Log Date: 75— 0/-0% 1

Isotope from Spectral Survey: (s 2> <. /60 > 2 G/ (o~ T 7)

Total # Surveys /¢

# neutron surveys _ S~
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Probe Type _ 0%
# GR Surveys

e o
Presentation Plot Dates

(If different from 1™ & Last)
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Dry Well Survey Aﬁalysis - Notes

Borehole B7(22-/1-03) Total # Surveys 753 Probe Type ©O5%
\_ _ #neutronsurveys 5 #GR Surveys <45z
Log Date; 75009 1% G 3-/0-¢> Last Presentation Plot Dates
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Dry Well Survey Analysis - Notes

Probe Type __ O fz
# GR Surveys 438

Presentation Plot Dates
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Dry Well Survey Analysis - Notes

Borehole 8Y(22-/j-04) Total # Surveys 77 ] 74 ) Probe Type P 7
- # neutron surveys & # GR Surveys #-37
Log Date: 7.3~0)- 94 1* 9 3-/9-p Last Presentation Plot Dates
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Borehole 22-12-01

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Surveillance logging activities were not designed to monitor low contamination levels near
the surface or bottom of the borehole. Low levels of Cesium-137 (identified from HPGe
detector) present at/near the surface and at the bottom were are below the detection
threshold as shown on the Grade Thickness Product plots for 0 to 25 and 90 to 105 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth . { 100 ft

First Survey Date ; | 1/09/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 424

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R.X. Price

Analysis By : | Three Rivers Scientific

N 513




Borehole 22-12-01

Oldest Survey
1/08/1975
Gamma (c/s)
0 100 200 ceas
0 No Gamma-Ray Emitting Contamination
Above Survey Detection Threshold
10 -
50
20 -
45 -
a0 | 40 -
@354
40 1 §30 I
E g%
g‘so- %20 |
Z 151
60 1 10
5
1075 1980 1990 1995
Date (Year)
80 woh.m"‘“%@“nuh’-‘-mmmmwmmmmwmmwu-'
éw- . -
o 60 !
90 - o °
540 ] o o ;
gm
100 0 o ‘ 2

Analysis by: Three Rivers Sclentific

00 514




-
o O

e,

N
o

P
(o

STS 00
Depth (feet)

D
o

W
o

N
o

¢
Borehole 22-12-01

M PN U

ib

e

e

e ————

—p—

oy

g — T

M e it e e e |

RANM DL ANEL i e pat S amn ame man e |

1985
Date (Year)

1995

OAIY- 2€G¢=4NH



(

(

0

01/09/75

Gamma (c/s)
200

100

‘!'i!J

9ES 00  Depth (eet)
3 3 8 8 @

g

100 1

2000

Grade Thickness Product (feel*c/s)
1000

1975 1985 1990 1995

Borehole 22-12-01

Depth: 0-25 ft

50 + Date (Year)
AT -
H gi’ﬁ W%m T — ﬁ++++tm
510

é-;ég'g Wv A Bty o A s -t eiesssna e asmeestastatestamarate P
255

EC 3]

0 e — R

Analysis by: Thres Rivers Scientific

06/13/94

Gamma (c/s)
0 100 200

10 -

30 |

o~
o

Depth (feet)
th
[o=]

920 -

100 -

2€6¢ = 4ANH

OATYH-



Iz_uuwmu.m “REVO

0N 517

2
-
38
o
2 g
[ =] T ¥ T T r T 1 T T "
° e 8 = 2 3 2 3 8 8
(1e9)) ydaq
m ‘
u. F :
2 .m ESNE
o | : . :
o _ —e
3 g == :
8" 13 * :
I~ 9 - o :
T & © BN
o) B 2
= =~ = :
Y S| = :
_ o > | :
2 ° I .
o | & a :
K - .
[+ o 0
5| @ . { .
Q 0 .
B ano e & Qg : m 1 w
° 0® o oooo.w&wn.. W .
@ o5 . »
o
: 5 - — b
000} 00§ T PIBRKLCIE8BIR°
(s/9,198)) 1NPOI SSAUNOIYL PRID (&) w__,_h Mﬂ.ﬁm M%oﬂww_m_
u \.m..m
it
Q ER
= €
od
[ = ] '’ T T ™
e e o e 3 8 R 2 3 3
(10ey) uidag =

Analysis by: Thiee Rivers Scientific




HNF=3532 -REVO
Borehole 22-12-03

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 10-20 feet is Stable

Grade Thickness Product from 0 to 10 feet is erratic for the 20 years of surveillance
monitoring, and is categorized as Tank Farm activity. The gross gamma activity exceeds
30,000 counts per second which may be beyond the linear region of the counting
system. The decay line for Cs-137 (identified from HPGe detector) approximately agrees
with the decrease in Grade Thickness Product.

Grade Thickness Product for the radioactive zone (10-20 feet) is decreasmg within the
gross gamma sensitivity at a rate consistent with the decay of Cesmm-137 (identified from
HPGe detector) between 1975 and 1994,

Gross Gamma Survey Information
Probe Type : | 04: Sodium lIodide Scintillator
Other Probe Types : | 03: Neutron (3 surveys)

Borehole Depth : { 100 f
Survey Depth : | 100 ft

First Survey Date : | 1/10/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 509
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | 28 to 42 feet

Depth(s) where Contamination Identified in

0-10 feet is TF Activity

Gross Gamma Surveys : | 10-20 feet is Stable
Analyst Name : | R.K. Price
Analysis By . | Three Rivers Scientific
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Borehole 22-12-05

Contamination (Cs-137) from 0 to 20 feet is Tank Farm Activity

Grade Thickness Product from 0 to 20 feet is erratic from 1975 through 1986 primarily
from logging procedure changes and is categorized as Tank Farm activity. Grade
Thickness Product from 1986 through 1994 is decreasing within counting statistics at a
rate consistent with Cs-137 (identified from HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 f

Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 426

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 25 to 40 feet

Depth(s) where Contamination 1dentified in | §-20 feet is TF Activity
Gross Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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HNF=3532 -REVO
Borehole 22-12-06

Contamination (Cs-137) from 0 to 20 feet is Tank Farm Activity

Grade Thickness Product from 0 to 20 feet is erratic from 1975 through 1986 primarily
from logging procedure changes and is categorized as Tank Farm activity. Grade
Thickness Product from 1986 through 1994 is decreasing within counting statistics at a
rate consistent with Cs-137 (identified from HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04. Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/09/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 428

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | 20 to 40 feet

Depth(s) where Contamination Identified in | (.20 feet is TF Activity
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific
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HNE=3532 -REVO

Borehole 22-12-07

Contamination (Cs-137) from 0 to 10 feet is Tank Farm Activity

Grade Thickness Product from 0 to 10 feet is erratic throughout the monitoring interval
and is categorized as Tank Farm activity. Grade Thickness Product shows that on
occasion the gamma log response exceeded the background activity. A decay line for
Cs-137 (identified from HPGe detector) is presented for the surveys from 1986 to 1991
that were above background.

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/09/1975

Last Survey Date :

6/13/1994

Number Surveys :

418

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific

00 529
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HNF=353%2 “REVO
Borehole 22-12-09

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator

QOther Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : { 100 f

Survey Depth: | 100 f

First Survey Date : | 1/16/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 429

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : [ <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : { Three Rivers Scientific
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HNF=3532 -REVO

Borehole 22-12-10

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Jodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/16/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 424

Analysis Notes

Number Surveys Rejected ; | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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HNF=3532 -REVO

Dry Well Survey Analysis - Notes
Borehole 87 (22 ~12-0) ) Total # Surveys 42y Probe Type o

o . # neutron surveys .2 # GR Surveys 424
Log Date: 73 "0/ byl 7 %~ 86~/3 Last Presentation Plot Dates
(If different from 1™ & Last)
Isotope from Spectral Survey: bs - £ 2/9 4’/7 (s 2.5 A7) Max Survey Depth /oo
Contamination Zone Depth(s): AfOA/%
GAPS. Txt
Survey Date num. Gaps |approx #Sampl's Comment
1é6-07-20 | 23 S
77-06-02| 75 /e0
77127272 T 79
Gor—11-2) 13 / 90
HI-ZONES. Txt
Survey Date _Reason Selected fapprox #Samp’s | Comment
78 07~ 2AA | Srecorz Say b5
7 60303 [Srrom v S “o
7703064 | Sratrsncgd] <€D
FIA O~ |sxenmprSintes. 20
§3-0503 | Bapsonvsrt IO Mttt aotss (A7 L9270z
710105 | fag Simv | oo Mgt AiS@ i
o 43257 Flemdco ‘oo ~
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
14-03-0spWgorer 3 Y 772 | 24l g
77-06-02 |Avp Brsc | 9% 3% [=7
Zbo¥-2) |pgp 2y | 2 $H2 | 22
75-03-0£ |Ds 27 33 3621 2%
Tg-topi|Ave i | 29 X2 | H/ o
$305-03 % C 76 527 2%
9 ~0)-03| 7 ccgpn]| 9% 39| 2%
F24-17 | RVedrca] T¢ 2%, | %5
Analysis Notes
num surveys rejected: (O)% RK ppat  Background = (0<val<50)
O~ 2567 [(RBep= 25~ 40)
FO—/0E £ fé/<g-_ Ly~ FIET)
VFPze g Lepipys Lonsg HAVE £x cxssi Ve VAL AT 100y oo KT A7A4
TY A ok VeRY Lot Ac7ews 79 2048 ¢ ‘f Foor Locs sor
P cBLYcrims A7 7o 4 Bozrone ol
Category {Stable, TF Activity, Undetermined, , CHANGED (C 24/
\_ ~—
Analyst Name S/W ver (TFGROSS) 2, 2

00 338




HNF=3532 “REVO
Dry Well Survey Analysis - Notes

Borehole [57 ( 22-)2 ‘05) Total # Surveys _5/%  Probe Type O 7 /7L 4‘}5 é”; ;é/z
. # neutron surveys __3 # GR Surveys S0
Log Date: 1> ~ 0l-loyst Z &~ 0643 ast Presentation Plot Dates _ 75"-#/-/4

tf different from 1° & Last)
Isotope from Spectral Survey: &5, Co, LU [co o~FrrS g > g )/Iax Survey Depth / 90

Contamination Zone Depth(s): M

L2870 - 25
GAPS.Txt
Survey Date num. Gaps |approx #Sampl’'s] Comment
120b-0Z g0 X2,
77-0%-r% | 2/ - | 1/d
7L | 9/ [ ¢o
HI-ZONES.Txt
Survey Date  [Reason Selected Japprox #Samp’s | Comment
760701 ABAD Stevsy
77-05-12. | Sk <20 M 15 Gl R ) T ok
70402 |BAg SHugy G P s ssgs 24t KW Rg Zonveg
7708+ 8 Sy |10 frresy Perocrd CL/s) Koo L. A g o
7470727 |ppfnr sk Go B GI-EG-0 2 N RAP 2oris
_'_779"/‘9 a3 /\/o/ﬂmM oo / ¥20002 7v et 77 FAb Zhn
T2 II-3 S/ 72-62~-13 TooL /ﬂA/e‘_w(é_
tc)/‘c’)-/é, Loyt m&-ﬁﬁ&q’f -~ BackGnd.Txt g 3_ <77 T
Survey Date |Reason Selected| num. ‘Sﬁmp‘res—”‘F"q Clean Avg. Bkg Comment
le—24b s BRe- | Fg e | 3%~
17-05-07 Wi 5KG 77 ¥ 72 | 382
77-06-02 % Lt 9p /3% | L9
77089 | % Cifrdnt [0 6 (a1 3L 7
I 4-0t0) pve-tisc) % ¥2% | 3.3
77-f6~03 ¥Ive Bre | §4 rz22 | Y3
T2-02-43 |FAzo 7¢ 0% 0.0
| F¢-03- 2hAve e | T ¢ % | B
T 004, Y LA 0% Loz, /CD
Analysis Notes
num surveys rejected: (0)AV oy Background = (029ai<50) 28 -42 .7
Category (Stable, TF Activity, Undetermined, CHANGED

Analyst Name/ﬂ/n/,é, // / S/W ver (TFGROSS) &2

ng 539




HNF=3532 fREVO
Dry Well Survey Analysis - Notes

L Borehole 3 #(2 2~/2-05) Total # Surveys “* 27 Probe Type O
- ,__ # neutron surveys _z # GR Surveys < 24
Log Date: 75-0/-07 1* F 4 -~/ 3 Last Presentation Plot Dates

(If different from 1% & Last)
Isotope from Spectral Survey: px-127 < 20 p ¢/ & {o- 20,7) Max Survey Depth s 00
Contamination Zone Depth(s): &~ 29~<7"

GAPS.Txt
Survey Date num. Gaps [approx #3ampl’ss Comment
7607-28 | 137 /&P
77-0602| 8% / 8o
9 r-635-2v| 3 /€0
F-or-06| 5¢ (08
HI-ZONES. Txt
Survey Date eason Selected|approx #Samp’s| Comment
76-05-208 Too. Ao fep
Di-0)-03% |Hicw Ske- /20 L-Oos iU DEs 750 KA
Q0-07-02 |MHc Cfs lo3 AT _SNMAAcs
|-
BackGnd.Txt
Survey Date |Reason Selected] num. Samples | Feq. Clean Avg Bkg | Comment
750%0¢ |\AVL PBre- | 16D 672 | 35.7
74 021 | Bue Bl /A 7%% | 37<
26620 |7 cibans| 99 “S1 % | 277
22-02-0% Ave- ke | & 6 X% | 733
TE~01-28 pue BrE| K 8372 | 22/
g)-0/-63 | A C Al TY &/ | 3/, 0
17-0329 | vz BRG] G ¢ L8B |1,/
Analysis Notes
num surveys rejected: (0) Background = ((Ryai=<é] 25 - <0
b g Lou Ragiazrons Zong A7 S rldes. 17/ 6er RAA7 L othace |
FT-6L-23 FS 72—, ~
I? Mioaeriveg Zonag BEARATC L CATECBRI 240 AL T ScZ1007r 7
J..o blraly. HrERA TS /ﬂﬁg{_&z/ L2 é CAISED Tl U Cot Zisd STV TS IW-?—S
Hiott AC7ivi 7Y 2orge [(§1-02-23 79 §5-92-72) RcoMILL wrsnl SUAVEYS
Alitowey ZofP ADPAZi ol 2 L7 Zress Rz coRdz) ON SHKUEY

Category: (Stable, TF Activity, Undetermined, CHANGED

-
" Analyst Name /?ﬂd/mﬂémﬂﬂ;{j S/W ver (TFGROSS) vV 2.20
00 340




HNF=3532 -REVO
Dry Well Survey Analysis - Notes

Borehole 87 (2= 12-04) Total # Surveys “1 32~ Probe Type 0“7

o # neutron surveys _ & # GR Surveys <2%
Log Date: 75-0/-07 1* T7-06-(3 Last Presentation Plot Dates 7 5-o/ 7 ~
(If different from 1* & Last)

Isotope from Spectral Survey: C.5-137 <z2¢ b Cle {p-1T7r7) . Max Survey Depth |/ 90
Contamination Zone Depth(s): @72 2.0c~ (i1 VARG T?ow — TR Ay 7

GAPS.Txt
Survey Date | num. Gaps fapprox #Sampl’s{ Comment A
7S5-z2-% | 19 2§ L 8S5-07185 s ) 20 |, /00e
—7- 0602 o)) )00 e § 55— 09—1?(/1 5) /2 o
Go-09-r§ | 39 1) 7
$r-19-27 | 29 35 e
( —
HI-ZONES. Txt
Survey Date  [Reason Selected|approx #Samp’s | Comment
75-00 0% 1BA0 SR | 7o BAd 2ong, npz Ar fROAEQ Pss7s
7S —rE-2) A noKaolZ o 60 - X
| 76-08-204 | BAv soevdd] 4 poO rprsy  §2-26-02  Los7 RAD 2oL
V7-06-0% |0 KA 208 4o » 7o b b202
T9-07-i2 | ro RAC 32 o P‘i’fﬂ loo OF2¢ fHREC Cxrhrnicodl T
g0-07-30 | A® Leor T g2 13‘25’/3‘{'—02_ -23 /[ #6-o0e-09
e $l-on-27 . e MRAD [ 11l AT Los Try
R BackGnd.Txt __ Sttee |  F5470°
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
1600 PweBke | T& 75 7o 30
75-65-20 | T Cebpr | G7 (37 33. ¢
74-07-09 | pue bke | 77 B2, 375
77-66-02 |Avs Bk | T (LB 1 2.7
J705-8 |Avcgar. | 7 $5% | 372
g1-10-27 |ZCém 89 27 | 2923
§S5-p1-19 Avedre | 99 78% | /L7
Analysis Notes
num surveys rejected: (0).742 £o Background = (Dval<ifly- 20-40
Rapiazoa 2oaw - | Ter o ktiey VA A Tns . 5 T A /"'rfrru,r7v
Mt lrAs Lopprac (9/’»;} /o Aoct duAdfp (oA bl
Category: (Stable, TF Activity, Undetermined, CHANGED

\/ -7
Analyst Name K %—/LJ«% ﬂ/vtc,;:) S/W ver (TFGROSS) V' 2-20 |
00 341




HNF=3532 "REVO
Dry Well Survey Analysis - Notes

Borehole 37 (22~i2 07 Total # Surveys 4 2] Probe Type 0

AN # neutron surveys 2 # GR Surveys “#/ §
Log Date: 75— 0/}-09 1 T 7-06~13  Last Presentation Plot Dates
(If different from 1" & Last)
Isotope from Spectral Survey: CS—~37 0~ Scv <. SpCL Max Survey Depth / & 2
Contamination Zone Depth(s): & —/ 9~ 7
GAPS.Txt
Survey Date num. Gaps [approx #Sampl’s) Comment
76~ 6-2¢ 16 9%
7 7-06-02 G Yo
95 -07-¢9| 13 /oo
HI-ZONES. Txt
Survey Date  [Reason Selected|approx #Samp’s | Comment
7L~ 05208 [Tooc Fare {0
Te-6Y~-22 |1 B/ O / 80
Hi Acrioli Ty A7 Sdrstee (VRRIASCL Y Tr-02-01 75 To—70~/0
\_#..
BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq. Clean Avg. Bkg | Comment
7l-ot22 |Ave Bro- | 97 SSP | “3.-2
Té05-20| % Copoand 77 3% | 30.9
7¢-07-09 |Ave Bre 12 F2% | o0
T4-10-272 Ave Bee | JoO T6% | 3L.3
77-06-02 | % Cisan| T 7 [“%| 10D
Analysis Notes
num surveys rejected: (0) Z 5 ¢ 2 Background = (0<val<50) ¥z
EARATC Pezipr7y | ASSiens As 72 fezivr =
S
\_ Category: (Stable, TF AgtiviEy)Undetemined, CHANGED
Analyst Name /70 Ma&fm}—@ S/W ver (TFGROSS) V/ 2- ¢Z

00 542
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Dry Well Survey Analysis - Notes

Borehole 37 (22-/2 ~@5 ) Total # Surveys 432

Probe Type 09
o # neutron surveys # GR Surveys ¥ 29
Log Date: 7.5-0/-/¢ 1* 9 4-64-/3  Last Presentation Plot Dates
— (I different from 1° & Last)
Isotope from Spectral Survey: _CSv 27 < /0 p &fg O35 Max Survey Depth /00
Contamination Zone Depth(s): _ V0 Z oz
GAPS.Txt
Survey Date | num, Gaps [approx #Sampl’s{] Comment
lbvips | >9 el
77-0b-03 94 /oo
78-07-27| S% /00
$i-16-27] 3¢ 60
HI-ZONES. Txt
Survey Date  |[Reason Selected japprox #Samp’s| Comment
J6-85-308 |Morsg AT Berrong 22
77-024 04 wasy Sn Lo
79-0306 |H cpc A7 bor~ (o0
N
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean | Avg. Bkg | Comment
75-02-07 |Lbve7ir | 202 CLBE| /.7
7é-07-22_|Ave-ke | - F7 §2% | L&
T6-07-02 |Lénre 724 LD 0%z o0
24-07-07 |AVe Bre| T% SED | P20
170602 | T, Cma] F7 [ % /o
7 2-0%-2% 7, Ciegmi 7% é‘"‘!"% 2, ya
702U Ave- BKe| 9% T72 £ )
A0 06 | Ave- B T 752 | /2.5
Analysis Notes
num surveys rejected: (0) A/s arvg Background = (O<val<50) o<
B
Category: (Stable, TF Activity, Undetermined, CHANGED [ C (&4 )

Analyst Name /)//éf-—n_//{’@éﬂ f o) S/W ver (TFGROSS) 2.2 0
N 547
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Dry Well Survey Analysis - Notes

'\/ Borehole Bv( 22-j2 -/ g ) Total # Surveys Lff:' Probe Type O &
# neutron surveys # GR Surveys 72 &
Log Date: 7.5-2)- /6 1% F4-06~-+3 Last Presentation Plot Dates
(If different from 1% & Last
Isotope from Spectral Survey: ¢s137 < = W G/g, 0~/0,.7r Max Survey Depth [&O
Contamination Zone Depth(s):
GAPS.Txt
Survey Date num. Gaps japprox #Sampl’s] Comment
7L-07-28 | 1% Lo
770b-tr| G- /o0
77423 9?5 g0
TT-42~-2f |7 95
Fi 0702 74 2
QA-0#06 Ty oo HI-ZONES. Txt
Survey Date eason Selected [approx #Samp’s [ Comment
V5 Cu- S | H Bk 1/e0
et UA ¥ Too NMorgg |00
G3-12-17 |H! o2 | Juo
C N
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
Zs-m o hve-Bro | TE cz | oo
Th-0r-7 0| A Bl 9 7 L$€%, | oy
2pr-20 | Ave-btrr | T < 73% | 378
77tk -02|\Predec. 7o 221 /o
T 7 N-23| T Ll B7 692 £, D
Ti-¢c 71 837G -i043 gek | 721 203
F 313 QA Ao | 7 e (7 Y32
Fgpr-ct| T CAE 75 71 <D
Analysis Notes
num surveys rejected: (0) 7 570 Background = (0<val<50)
WO Khpismipos Bens FRisz, 7 (7595 )
' l/\ “ategory: (Stable, TF Activity, Undctcrmmed CHANGED \L.«L..._Aﬂ/ )

———

Analyst Name MM& erza) S/W ver (TFGROSS) V 2220 .

0o 544




